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ETC BtrnnONMBNTAL 
TBSTIMO Mcr CBHTIFICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 - Purge & Trap Compounds - GC/MS Analysis Data (QR58) 

V ; of Custody Data Required for Etc Data Management Summary neportii -

MAY 29. 1987 

I^OS MWiAGEMENT^; IMC. 70S IIMPDE : ! 070S0I 1485 
: rKiiiiif : o««* :nM /JjJJS* 

•.i p'f. Si;-
•i-.-

Conc«n, 
i U9/i 

HDU* 
ug/l 

OC RppllcBt* 

ug/l; 
i;Stcdii 4 
;;u9/l 

OC ftlknfc »iid Spiktd lianh 

Blank 
Data 
U9/1 

Cgnaaa; 
Addad 
u«/l 

QC Halria Spikt 

Uniplkad 
.Sample 
i U9/1 

Cancan. 
Added 
ug/l 

X 
Rccov 

328 
329 
347 
352 
354 
355 
356 
358 
364 
373 

Tatrachloroathylana 
Carbon tatrachlorido 
Toluene 
Bromoforia 
I.I. l-Trlcfiloroethane 
1. 1.2-Trlchloroathana 
Trlchloroetftylane 
TrlchlorofluoroMothano 
1.2.3-Trlchloropropano 
Vinyl chloride 
Acetone 
Ethylbenzene 
2<Hexanone 
Methyl-lso-butyl kalona 
Styrene 
Vinyl acotata 
a-Xylena 
o«^p-Xylonea 

ND 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
28.0 
ND 
NO 
ND 
ND 
ND 
ND 
ND 

4.1 
2.8 
6.0 
4.7 
3.8 
5.0 
1.9 

10 
10 
10 
10 

d' 
10 
10 
10 
10 
10 

NO 
ND 

1.42 
NO 
ND 
ND 
ND 
ND 
ND 

13.9 
20.0 ri) 
ND 
NO 
ND 
ND 
NO 

2.66 

NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

- ND 
9.27 
34 8 

ND 
NO 
ND 
ND 
ND 
ND 

2.54 

ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 

17 3 
ND 
ND 
ND 
ND 
TO 
ND 
NO 

18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
IB.O 
18.0 
18.0 
18.0 
90.0 
18.0 
90.0 
90.0 
18.0 
90.0 
15.0 
30.0 

98 
108 
97 
102 
109 
100 
101 
98 
98 
99 
76 

102 
78 
96 
102 
88 
105 
104 

ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

28 0 
ND 
ND 
ND 
ND 
NO 
ND 
NO 

18.0 
18.0 
18.0 
18.0 
18.0 
18 
18 
IB 
18 
18 
90 
18.0 
90.0 
90.0 
18.0 
90.0 
15 0 
30.0 

114 
108 
97 
131 
III 
102 
101 
116 
105 
175 
103 
103 
78 
93 
104 
72 no 

110 



ETC eNWIRONMSNTAL 
reSTINQ aiHf CtRTIFtCATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 - Purge & Trap Compounds - GC/MS Analysis Data (QR58) 

MAY 29. 1987 

i Custody Data Ftoquirod lor BTC Data Managomant Summary RaporU v. 

• ^ ••••"• Cowpwy racllliy •; laiipU r»iiit" TIM 

£ Rasultt QC Rapllcata QC Blank and Spiked Blank QC Matrix Splkt 

8amt>la Blaht CpncaOf Uniplkad cancan. t 
v.. v. .. .... . . T7 . ".-. • .Wi." .V.v. • Cancan. wbui* ; Pirii ./fSacaiid Data Added v Racoa ; Sample Added Recov 

Ufl/l Ufl/l Ufl/l Ufl/l Ufl/l Ufl/l Ufl/l Ufl/l 
31 Banzana NO 4.4 6.40 6.34 NO 18.0 105 ND 18 0 too 
50 Hathyl bromlda ND 10 m ND ND 18.0 128 ND 18.0 169 
59 Carbon dlsulflda ND 10 ND ND ND 18.0 32 ND 18.0 159 
65A Chloroathana MD 10 ND ND ND 18.0 94 ND 18 0 132 
72 Cblorobanzana ND 6.0 ND ND ND 18.0 99 I4D 18 0 98 

76 2^Chloroathylvlnyl athar 
ft) 
ND 10 

ND 
ND 

ND 
ND 

ND 
ND 

0 
18.0 0. 

ND 
ND 

0 
ISO 0. 

77 Chloroform M) 1.6 ND ND ND 18.0 98 ND 18 0 85 
78 Mathvi chlorida 

3-chloropropana 
ND 10 M> ND ND 18.0 103 ND 18.0 153 78 Mathvi chlorida 

3-chloropropana ND fO ND ND 0 . ND 0 
ND 10 ND ft) ND 18.0 101 ND 18.0 103 

112 1 2-Olbromoathana ND 10 ND ND ND 50.0 106 ND 50.0 108 
113 Dibromonathana ND 10 ND ND ND 50.0 98 ND 50.0 80 
120 1 4-Oichlero-2-butana 
121 Dichlorodifluoromathana 

ND 
ND 

10 
10 

ND 
ND 

ND 
ND 

ND 
NO 

50.0 
18.0 

93 
102 

ND 
ND 

50.0 
18.0 

87 
166 

122 1.I-Oichloroathana ND 4.7 ND ND ND 18.0 93 ND 18 0 92 
123 i.2-Dichloroathana ND 2 8 ND M) ND 18.0 99 ND 18.0 90 
124 1.2-Trans-dichioroathylana ND 16 ND ND ND 18.0 89 ND 18.0 72 
126 1.1-Dlchloroathylant NO 2.8 18.5 15.4 ND 18.0 108 ND 18.0 98 
127 Mathvlana chlorida 
133 1,2-Olchloropropana 
136A cls-1,3-Oichloropropylana 

8.37 2 8 5.27 9.68 ND 18.0 82 8.37 18 0 87 127 Mathvlana chlorida 
133 1,2-Olchloropropana 
136A cls-1,3-Oichloropropylana 

ND 6 0 ND ND ND 18.0 96 ND 18 0 90 
127 Mathvlana chlorida 
133 1,2-Olchloropropana 
136A cls-1,3-Oichloropropylana ND 5.0 ND ND ND 18.0 104 ND 18 0 101 
I36B trans-1,3-Olchloropropylana ND 10 ND M) ND 18.0 105 ND IB 0 90 
I9IA Chlorodibromomathana NO 3.) M) ND ND 18.0 99 ND 18 0 109 
19IB Oichiorobromomathana ND 2.2 ft) ND ND IB.O 105 ND 18 0 100 
182 Ethyl mathacrylata ND 10 NO ND NO 50.0 99 ND 50 0 99 
209 lodomethana ND 10 ND ND ND 50.0 82 ND 50 0 99 
235 Hathyl ethyl hatooa NO 10 ND ND ND 18.0 94 NO 18 0 82 
238 Methyl metnacrylata ND 10 ND ND ND 50.0 100 ND 50 0 98 
285 Pentachioroethane ND 10 ND ND ND 50.0 96 ND 50 0 66 326 1,1,1,2-Tatrachloroathana NO 10 ND ND NO 50.0 98 ND 50 0 97 
327 1.1,2.2-Tetrachloroathana NO 6.9 ND ND ND 18.0 96 ND 18 0 92 

sw'Visnr'.w — 
...... f;;r:4r.c/«'*.r*5SIi*a!;i-
a«aila»lf. «M^itMlraiy §tmetm4 f«a. 

sw'Visnr'.w — 
...... f;;r:4r.c/«'*.r*5SIi*a!;i-
a«aila»lf. «M^itMlraiy §tmetm4 f«a. • 



t-TT/* eNVmONMENTAL 
C IO reSTINO and CEKTIFICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 -Acld/B/N/Pest Compounds- GC/MS Analysis Data (QR59) 

JUN 23. 1987 

. Ch«ln of Cusfody Data HeqMir^d for ETC Data Management Summary Reports 

S6685 WASTE INCr 
itC Saiiiic C^«ny 

70s IIHPDE 870S01 1405 
|.i:>»ciiltjf aoUt \ OH* .. CliM** 

flaw MaHrt 

: ; :.v V :•m Ki v.?:,:, Ratdllt , QC Replicate QC Blank and Spiked Blank OC Matrix Spike 

•• Compowhd *. ganipl* Blank Ceneenr Untpiked Cencen. t ganipl* 
slitcoetj . 
4 li«/l 

Blank Ceneenr Untpiked Cencen. t 
Goncen; MDL** firii slitcoetj . 

4 li«/l 
Data y Added ^ Recdd vifdmpla Added Reedy 

uo/l "0/1 tig/l 
slitcoetj . 
4 li«/l : U9/1 uo/1 UB/1 ug/1 

2 Acetophenone NO 10 MO 123 ND 100 136 ND 103 107 
4 2-AcetylaMinofluorene NO 10 142 197 ND 250 67 ND 256 55 
14 4-Aieliioblphenyl NO 10 71.0 84.0 ND 250 55 ND 256 28 
18 Aniline M) 10 137 161 NO 150 103 ND 154 89 
20 Araialte NO 10 275 212 ND 250 98 ND 256 107 
30 Bento(a)anthrBcent NO 8.0 85.1 97.9 ND 100 100 ND 103 83 
34 Bentanathlol IND IND IND IND 300 0 IND 308 0 
36 Bcnzolblfluoranthena NO 10 173 198 ND 100 149 ID 103 169 
38 Benzofalpyrena NO 2.6 165 193 ND 100 165 NO 103 161 
39 D-Benzoaulnone NO 10 ND ro ND 150 0 ND 154 0 
35 Bern Idlne NO 45 ND ND ND 100 0 ND 103 0 
43 bis 2-Chloroethoxy)awthane 

2-Chloroethyl| ether 
NO 5 4 90.2 103 ND 100 103 NO 103 88 

44 bis 
2-Chloroethoxy)awthane 
2-Chloroethyl| ether NO 5.8 107 107 ND 100 123 ND 103 104 

46 bit 2-ChlerolsopropyIlather 
2-Ethylhexyl)phthalate 

NO 5.8 85.8 102 NO 100 102 ND 103 84 
48 bit 

2-ChlerolsopropyIlather 
2-Ethylhexyl)phthalate NO 10 135 142 ND 100 164 ND 103 132 

51 4'Bromophenyl phenyl ether 
54 Butyl benzyl pnthalate 
55 2-sec-Butyl-4.6-i)lnltrophen 

NO 
NO 

1.9 
10 

108 
78.0 

111 
80.3 

ND 
ND 

100 
100 

122 
88 

ND 
ND 

103 
103 

105 
76 

51 4'Bromophenyl phenyl ether 
54 Butyl benzyl pnthalate 
55 2-sec-Butyl-4.6-i)lnltrophen M> 10 225 258 ND 300 85 ND 308 73 
71 p-Chloroanlllne NO 10 171 219 ND 150 147 ND 154 Ml 
74 p-Chloro-M-cretol NO 3.1 83.1 76.4 ND 100 91 ND 103 81 
80 2-Chloronaphthalene NO 1 9 113 136 ND 100 133 ND 103 110 
81 2-Chlorophenol NO 3.4 82.1 71.3 ND 100 114 ND 103 80 
83 3-Chioroproplonltrlle NO 10 105 ND NO 250 69 ND 256 41 
85 Chrysene NO 2.6 89.7 92.3 ND 100 116 ND 103 87 
87A Acenaphthene NO 1 9 84.0 100 ND 100 103 ND 103 82 
87B Acenaphthylene NO 3 6 81.7 103 ND 100 101 ND 103 80 
87C Anthracene NO 19 95.8 III NO 100 109 ND 103 93 
87D Benzo(8hl|perylene 
87E Benzo(k)fluoranthena 

NO 
NO 

4 2 
3 6 

ND 
166 

ND 
215 

ND 
ND 

0 
100 219 

ND 
ND 

0 
103 162 

87F Fluorene ND 1 .9 76.7 94.2 ND 100 102 ND 103 75 
B7G Phenanthrene NO 5 5 92.6 108 ND 100 106 ND 103 90 
87H Pyrene ND 1.9 67.9 73.4 ND 100 87 ND 103 66 

"•-tae«lfloa am i 
•ii»' •laaeiernis 
"•-tae«lfloa am i 
•ii»' •laaeiernis 

# 
— 

• • 

.1 t 



ETC ENVmONMBNTAL 
TESriNO ana CERTIFICATION 

MAY 29. 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9-Heated Purge and Trap Compounds-GO/MS Analysis Data (QR57) 

Chain of Custody Data Required for ETC Data Management Summary Reports 

^605 WASTE MANAGEMEm, INC. 70S lIMPDE 870501 1405 

fTC Saaalc Nbi - CMipinjr Ftclllly Sanpl* Polm D««« TtM 

COMpoUnd S 

I Acatonltrilo 
7 Acrolein 
9 Acryionltrlle 
12 Allyl alcohol 

168 1.4-DlOMana 
177 Ethyl cyanide 
ISO Ethylone Guide 
212 Isobutyl alcohol 
226 Mathacryionltrlle 
276 N-NltrosopyrroiIdlne 
307 2-Propyn-l-ol 
308 Pyridine 

• •e«My «•«•« eP4Mb 

"• er reieroece tMcie* MMePle. 
• MP'- •l^itrnrnetf. Otiii jar # mn4T9r OetSet CPetP Pe 

• "WS «iirt«e«7niF^ 
mm mam 

Results 

Sample 
Concen. 
ug/1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
IND 
IND 
ND 

MDL*» 
0971 

10 
100 
100 
8.0 
10 
8.0 

8.0 
40 

80 

QC Replleata 

First 
ug/i 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
M) 
ND 
IND 
IND 
ND 

Second 
ug/1 

M) 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
IND 
IND 
ND 

OC Blank and Spiked Blank 

Blank 
Data 
"9/1 

M) 
ND 
ND 
M) 
ND 
ND 
ND 
ND 
ND 
IND 
•ND 
ND 

Concen. 
Added 
ug/1 

100 
100 
100 
500 
500 
500 
0 

500 
500 
500 
500 
500 

X 
Becev 

102 
79 
72 

191 
160 
95 

108 
81 
0 
0 

222. 

QC Hat rim Spike 

Unsplked 
Sample 
ug/1 

ND 
ND 
ND 
ND 

57 2 
ND 
ND 
ND 
ND 
IND 
IND 
ND 

Concen. 
Added 
ug/1 

100 
100 
100-
500 
500 
500 
0 

500 
500 
50'-
50 
50 

X 
Recov 

82 
105 
74 
47 
36 
116 

72 
103 
0 
0 
19. 



ETC BNVmONMENTAL 
TBSriHa and CBfiTtFICATION 

JUN 23. 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 -Acld/B/N/Pest Compounds- GC/MS Analysis Data (QR59) 

: : : Chain of Custody Data Required for ETC Data Management summary Reports 

S666S VASTE fWTMGeHENT, INC. IIMPDE 870581 UOS 
IfC faiyl* M. Coumtny rKlllty 9<ri.p)« 0«l* llM itoiirt 

Coaipound « 
Ratulti OC Oapltcata QC Slanli and Spiked Blank OC HalrlK Spike 

Sanpl* Blank Concen. X Unspiked Concen. X 
Concen. NDt.»« First " Second Data Added Recov Sample Added Recov 
ug/1 ug/1 ug/l ug/l ug/l ug/l ug/l ug/l 

ND 3.7 69.6 66.8 ND 100 100 ND 103 68 
ND 10 81.1 87.7 ND 100 84 ND 103 79 
ND 10 154 168 ND 200 80 ND 205 75 
ND 10 ND NO ND 0 ND 0 -
ND 

10 
ND ND NO 0 ND 0 -

IND IND IND IND 500 0 IND 513 0 
BfOL 10 112 131 ND 100 125 1.57 103 107 
ND 1.9 87.1 96.5 M) 100 99 ND 103 85 
ND 1.9 80.0 90.4 ND 100 87 ND 103 78 
ND 4 5 74.8 89.0 ND 100 88 ND 103 73 
ND 17 74.4 77.4 ND 100 102 ND 103 73 
ND 2.8 77.8 72.0 ND 100 106 ND 103 76 
ND 10 106 102 ND 100 112 ND 103 103 
ND 10 70.3 94.4 ND 100 89 ND 103 69 
ND to ND NO ND ISO 0 ND 154 0 
Ml 10 156 147 ND ISO 117 ND 154 102 
ND 10 122 157 ND 150 95 ND 154 79 
NO 10 ND ND ND 150 29 ND 154 0 

NO 2.8 104 121 ND 100 in ND 103 101 
ND 10 73.8 93.3 NO 100 93 ND 103 72 
ND 10 110 142 ND 150 92 ND 154 71 
ND 24 67.8 91 .9 ND 100 41 ND 103 66 
ND 43 83.6 124 ND 100 0 ND 103 81 
ND 5.8 67.7 92.8 ND 100 79 ND 103 66 
ND 1.9 83.2 102 ND 100 101 ND 103 81 
ND 10 137 176 ND too 154 ND 103 133 
ND 10 216 242 NO 150 173 ND 154 141 
ND 10 92.0 108 ND 100 121 ND 103 90 
ND 10 89.8 97 1 ND 100 105 ND 103 88 
M) 2.2 74.5 84.7 ND too 96 ND 103 73 

89B 2-NitroDhonol 
90A o-Crasol 
90B •«p-Cre ols 
106 Oioenco a.h 

Olbenzo «,« 
Dlbento a,h 

108 
109 no 
114 
115 
116 
117 
119 
128 
129 
143 
150 
151 
152 
153 
ISO 
159 
160 
I62A ••Olnlirobenzane 

anthracene 
pyrnne 
pyrene 

Dibento a.l pyrene 
Dt-n-butyl pnthalato 
1.2-Olchierobenzene 
1.3-Dlchlerobenzene 
1.4-Dtchlerobenzene 
3,3'-01chlorobenzidlne 
2,4-Olchlorophenol 
2,6-Dlchlorophenol 
Diethyl phthalate 
3,3'-DIaMthoMybenzldlne 
p-Diaiethylaainoazobenzene 
7,12-0tMethylbenza(a)anthra 
3,3'-Dlaethylbenzldlne 
a-a-01«ethylphenethylaatne 
2,4-DlMethylphenoi 
Oiaiethyl phthalate 

163 
164 
165 
166 
167 
169 
170 
171 
184 

•lar' ele«afer«««W««. ICemMr# a»lbep ecmlB M 
•eietae* M terrsM ie*««e. 

•eawM eMh naMher *144* am 'tewc.Pd—op«t»tl«o m ota^vi 
•«eMi*le. — p -•« areMtMleeie ee«rc*e« '«r. 

4,6-Olnltro-e-cresel 
2,4'Dinitrophenoi 
2,4-Dlnltrotoiuene 
2,6-Dtnltrotoluene 
Ol-n-octyl phthalate 
Dlphenylaaine 
1.2-Dlphanylhydrazine 
N-Nltrosodi-n-propylaalne 
Fluoranthene 

I art aminMiMM. 



Err/^ eNvmoNmNTAi 
C I U reSTINQ and CBRTIFICATION 

JUN 23. 1907 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 -Acld/B/N/Pest Compounds- GC/MS Analysis Data (QR59) 

4 Ctiain of Custody Data Required for ETC Data Management Summary Reporta 

; S6««5 ; WASTE MANAGEMENT. INC.4^ 165 . 4; 4,., HMPOE V: 870561 I46S 
•;«td . , 

4 HHPOE 
• Cliaiid" • 

•fkcintf-r "- Miif Oitil llM itoars 

Oompaeatft- '"i 

Raaolfi >4 " /4;-0C:;:|}apl4eal#;44. OC Slant! and Spiked blank Halrla Spiha p. .. 

Saaple ::;4 • • : blank Cencea;:; Uaiplked :Cancen. * 
Concen. Hbt** -firtm 'rOetedd' Data r Addad^^^ aacee sample Added itacoe 
i «fl/l ug/l ; uo/i ; U9/I4 «9/l uo/l ug/l ; 

NO 1.9 98.1 10s ND too 105 ND 103 96 
ND .92 66.5 79.6 ND 100 82 tf> 103 65 
ND 10 ND ND ND 0 ND 0 -
M) 1.6 72.8 85.7 to 100 79 ND 103 71 
ND 6.0 132 166 ND ISO 105 ND 154 86 
ND 10 •ND ND ND 300 0 ND 308 0 
ND 10 43.4 23 5 ND ISO 20 ND 154 28 
ND 10 NO ND ND 0 - ND 0 -
ND 10 43.2 55.9 ND 150 24 ND 154 28 
IND IM) IND IND 500 0 IND 513 0 
IND IND IND IND 500 0 IND 513 0 
ND 10 82.2 112 ND 150 68 ND 154 53 
ND 10 57.8 33.0 ND ISO 63 ND 154 38 
ND 10 63.9 68.0 ND ISO 71 ND 154 42 
ND 1.6 92.7 100 NO 100 100 ND 103 90 
ND 10 7.00 14.3 ND ISO 79 ND 154 5 
ND 10 94.8 160 ND ISO 108 ND 154 62 
ND 10 57.4 69.6 ND 150 57 ND 154 37 
NO 10 75.8 80.3 ND too 91 ND 103 74 
ND 1.9 93.0 98.9 ND 100 108 ND 103 91 
ND 2.4 ND ND NO 100 0 NO 103 0 
ND 1.9 182 240 ND 100 251 hD 103 177 
ND 10 141 163 ND 100 164 ND 103 138 
ND 10 95.7 ND ND ISO 83 154 62 
ND 10 ND ND ND 100 0 ND 103 0 
ND 10 186 196 ND 500 41 ND 513 36 
ND ID 118 138 NO 150 85 ND 154 77 
ND 10 138 144 ND ISO 105 ND 154 90 
ND 10 367 447 ND 250 171 ND 256 143 
ND 10 133 151 ND 150 107 ND 154 87 
ND 10 223 274 ND 250 97 ND 256 87 
ND 3.7 98.8 107 ND 100 65 ND 103 96 

194 
195 
197 
198 
199 
200 
201 
208 
213 
222 
228 
232 
234 
239 
245 
246 
247 
248 
255 
256 
261 

Haxachlorobonzona 
Hexachlorobutadleno 
HeNachlorocyclopontadtene 
Haxachloroethana 
Isodrin 
HtHachlorophena 
HeKachlaropropeno 
Indano(1.2,3-cd)pyr«n« 
laotafrole 
Nalononltrlla 
Me tliapyr liana 
3-Matnylcttolanthrana 
4.4'-Mathylanabit(2-chloroa 
Methyl awthanatulfonatt 
Naphthalene 
1.4-Naphthoqulnone 
1-Naphthylaiaino 
2-NaphthylaMine 
p-Nit roan nine 
Nitrobenzene 
4-Nltrophenol 

263A N-Nltrosodlphenylamlne 
264 N-Nltro«odl-n-btttylaalno 
266 N-Nltrosodlethylaalno 
267 N-Nltro«odliaethyIaalne 
269 N-Nltroio«ethylethyIaMln« 
273 N-Nltrotoiaorpriollna 
275 N-Nltrosoplperldlne 
278 5-Nltro-o-toluldlna 
284 Penlachlorobtnzene 
286 PentachioronltrobenzM* 
287 Pentachlorophenol 



tTT/^ BNVinONMENTAL 
CIO TBSTINQ and CERTIFICATION 

JUN 23. 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 -Acld/B/N/Pest Compounds- GC/MS Analysis Data <QR59) 

; of Custody data H«quired toe ETC D«ta Management Summary neporu 

' V S6«fts VASTE HANAGEMENT, INC. m IIMJ^E ? 87os6i i4os ; 
• fine c«iiip*«y" - " riciiiiy sa»ipi« : 'AJKt*' 

RaiuKt QC Replicate OC Blank i end Spiked Blank QC Hat tlx Spike 

X'-'Cvinpounii V 'S'-. Sample 
iPirft i 

Blank Concen X X Untplked Concen. X 
" .. .'X. X" '•XX.-,vXXv.v!\X ' • X ••.''•.•X • Concen. MDL»» iPirft i Second Data Added Recev Sample Added Rccov 

ug/1 ug/1 og/1 ug/1 ug/1 ug/1 ug/l ug/i 

288 Ph«nac«tin ND 10 98.2 100 ND 150 77 ND 154 64 
289 Phenol ND 1.5 91.5 75.2 ND 100 105 ND 103 89 
299 2-Picoline ND 10 86.6 91 5 ND 150 104 ND 154 56 
303 Pronanlde ND 10 lis 137 ND ISO 90 ND 154 75 
310 Rasorclnol ND 10 ND ND ND 300 0 ND 308 0 
312 Safrolo ND 10 131 157 ND ISO 101 ND 154 85 
323 1.2.4.5-Totrachlorobontana ND 10 121 145 ND 150 101 ND 154 79 
330 2.3.4.6-Totrachlorophonol ND 10 111 128 ND 200 66 ND 206 54 
331 Totraathyldlthlopyrophospha ND ND ND ND 0 - ND 0 -
353 1.2,4-Trlchlorobanzano ND 1.9 81.9 83.1 ND 100 88 ND 103 80 
359 2.4.5-Trlchlorophanol ND 10 79.1 81.8 ND 100 80 ND 103 77 
360 2.4.6-TrlchIorophenol M) 2.8 75.9 79 1 ND too 98 ND 103 74 
368 tris(2.3-DlbroMpropyl)phos IM) IND IND IND 500 0 IND 513 0 

Benzoic add ND 10 ND 75.1 ND 100 87 ND 103 0 
Benzyl alcohol ND 10 127 141 ND ISO 91 ND 154 83 
Dlbonzofuran ND 10 122 151 ND 150 102 ND 154 79 
Isophorone ND 2 2 87.8 97.9 ND 100 95 ND 103 86 
2-Methylnaphthalene ND 10 128 157 ND 150 104 ND 154 83 
o-Nltroanlllne ND 10 101 139 ND 150 90 ND 154 66 
M-Nltroanlllne ND 10 79.1 186 ND ISO 75 ND 154 51 
4-Chlorophenyl phenyl ether ND 4.3 80.8 96.2 ND 100 103 ND 103 79 

Ks!:.K:».=i:55 2r--w.3nir2rja*jijr* - • 



ETC ENVIROhlUENTAL 
TESTING tna CEPTIEICATION 

Comments on Specific Fraction 

B/N/A: 

Tne OC Blank Spike and OC Matrix Soike yielded variable recoveries. All 
recoveries were manually verified. 

The following compounds yielded 0% recoveries for both soikes but were detected in 
the calibration standards used for this analysis; 

3,3'-Dime t hox ybenz i di ne 

Hexachlorophene 

Resorcinol 

The fcllowino comccjhdi yielded low/no recoveries but are considered 
normally variable: 

3,3' -Dimethylbenndine 

2.A-Dinitroohenol 

4-Nitroohenel 

Hexachloroprooene 

Isosafrole 

1,4-Naohthoauinone 

N-Nitroso methylethylamine 

Benzoic Acid 



tfC eHWlhONA^eNTAL 
TSSriNO and C£f)TtPICATtOH 

JUN 29. 1987 
TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 - Pest & Herb Compounds - GC Analysis Data (QR56) 

. Chain of Cuafody Data Requirad tor ETC Data Mana0eineni Summary Reports 

S660S ^ WASTE HANAQ£MCNT, INC. 70S IIHPDE 870501 1405 
•TC a«ml* N». F.ctllty S«l«« ! 0*l» TIM 

Ratulti QC Rapllcala QC eiank and Spiked Blank QC Malrla Splk( t 

. COaipOBid ;iL Saaiple 
• 

Blank Cancan; X Unsplked Concen. X . COaipOBid ;iL 
CoRcan, MDL*y rirst Second Data Added Recov Samplo Added Recov 
U9/I a Ufl/l U9/1 a U9/1 a ug/l a U9/1 ug/i . ug/l 

n Aldrln ND 09 ND ND ND .481 129 ND 463 108 
63 Chlordane ND 93 ND M) ND 5.00 74 ND 4 81 96 
73 Chlorobenzllato ND 2.3 ND ND ND 0 ND 0 
100 4.4'-DOO ND .093 ND ND ND .962 96 ND 926 77 
101 4.4'-OOE .117 093 .117 .259 ND .481 172 .254 .463 93 
102 4.4 -DOT .509 .093 .509 .701 .366 .481 307 .737 .463 99 
130 2.4-D ND 10 ND ND 50.0 0 ND 45 5 134 
137 Oialdrln ND .093 ND ND ND .481 162 ND .463 130 
144 Thlonazin ND .93 ND ND ND 4.55 175 ND 4 10 151 
172 Dlsulfoton ND 4.6 ND ND ND 22.7 175 ND 20.5 162 
i74A Endotulfan I ND .093 ND M) M) .481 141 ND .463 134 
I74B Endosulfan II ND .093 ND ND ND .481 97 ND 463 80 
175 Endrln BHDL .09 .0400 .0400 ND .962 96 ND .926 77 

Endrln aldahydo ND .093 ND ND NO .481 146 ND .463 no 
192 Heptachlor ND .093 ND ND ND .481 146 ND .463 119 
193 Heptachlor opoxldo ND .093 ND ND ND .481 164 ND .463 132 
I96A Alpha-BHC ND .093 ND ND ND .481 109 ND .463 103 
I96B Bata-BHC ND .093 >o ND ND .481 115 ND .463 103 
I96C Gaaaaa-BHC ND .093 ND ND NO .481 138 ND .463 M6 
I96D Dalta-BHC ND .093 ND ND ND .481 153 ND .463 140 
214 Kepona ND .93 ND ND ND 5.00 122 ND 4.81 105 
230 MathoNychlor ND 9.3 ND ND ND 48.1 191 ND 46 3 152 
242 Hothyl parathlon ND .93 M> ND ND 4.55 192 ND 4 10 173 
283 Parathlon ND .93 ND ND ND 4.55 194 ND 4 10 168 
295 Phorate ND .93 ND ND ND 4 55 15 ND 4 10 13 
296 Famphur ND 9.3 ND ND ND 45.5 190 ND 41 .0 172 
351 Toxaphane ND 2 3 ND M) ND 20 0 152 ND 19 2 66 
361 2.4.5-T ND 10 ND ND ND 5 00 0 ND 4 55 M2 
362 2.4.5-TP (Silvex) 

• tmtmw «• tammM o«w«i. 

ND 1.0 ND ND ND 5.00 0 ND 4 55 99 

a* at —Rard —alia*!#, 
at^—aaeal^Mo Oa^^^va — «wV• smao— owav ava — 
dtiactad m* c—ra— —IM «o«aio. 



CTr* ENVinONMeNTAt 
CIU resTiNO and cenTiPicATioN 

JUN 20. 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA - Aroclors -GO Analysis Data (QR30) 

: . Chain of Custody OaU Requaad for ETC Oaia ate : 

i MlVfWGEHENT. nM«>E 870501 1405 
itc IMioU M| ' Compjojf -..•S: •. f»cJljlr .. Sj^pl* teUf ' 0«U tlai 'iiSrl*;. 

QC Rapllcata 
CenHtauhtf it 

Raiultt 

Oanpl* 
Conceit. 

Ufl/I 
MDL»» 
Ufl/l 

flrat 
Ufl/1 

Second 
ug/l 

QC Blank and Spikad Blank 

Blank 
Data 
Ufl/1 

Cancan, 
kddaT 
Ufl/l 

haco* 

QC Halrin Splka 

Uiitplked Concan. 
Sample Added 

MB/ 1 Ufl/1 

NO 0 
ND 0 
NO 1 .64 
ND 0 
ND 0 
ND 0 
ND 0 

X 
Recov 

300A 
300B 
300C 
300D 
30DE 
3D0F 
300Q 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

1242 
1254 
1260 
1248 
1232 
1221 
1016 

cMcviMvtf 9m mth t 

ND 
M) 
ND 
ND 
ND 
ND 
ND 

.93 

.93 

.93 

.93 

.93 

.93 

.93 

ND 
ND 
ND 
ND 
ND 
ND 
NO 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
NO 
ND 
ND 
ND 
ND 

0 
0 

2.00 
0 
0 
0 
0 

82 75 



ETC ENVmONUeNTAL 
TESTING and CERTIFICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Priority Poiiutant Metals - Analysis Data (QR05) 

JUN 25. 1987 

Cbatn Qf Cuatody Pat* Raquirad lor CTC Data Managoment SMmmary Raporta 

S660S WASTE MANAGEMENT, INC. 705 IIMPOE 870501 M05 

fIC f«npJ« M»« C<M»o«n)r P»cilliy 9vnpl« Polnl 0*l» 11mm Hours 

NPDES 
Nuiabar 

Conpound 

(ta«ult( 

Sample 
Concan. MOL 

Chroinlua. Hexavalent 
Aluminum, Total 
Antimony, Total 
Artanic, Total 
Barium, Total 
Baryllium, Total 
Cadmium. Total 
Calcium, Total 
Chromium, Total 
Cobalt. Total 
Copper Total 
Iron, total 
Lead, Total 
Hapnatium, Total 
Hanoaneto, Total 
Mercury, total 
Nickel, Total 
Osmium, Total 
Selenium, Total 
Sllvar, total 
Sodium, total 
Thallium, total 
Tin. Total 
Vanadium, Total 
Zinc, Total 
Potassium Total 
Cyanide, total 
Sulfide as S 

ug/1 <20 0 20 
ug/1 3150 30 
ug/1 <500 500 
ug/l 190 4 0 
ug/1 266 50 
ue/1 <1 00 1 0 
ug/1 S.OO 3 0 
uo/1 11700 100 
ug/1 47.0 20 
ue/1 <20.0 20 
ug/1 136 20 
ug/l 1270 30 
ug/1 136 10 
uo/1 IS20 200 
ug/ 17 0 10 
uo/ 4.80 .50 
ug/ <20.0 20 •g/ ND 
ug/ 6.00 4.0 
ug/ <30.0 30 
ug/ 3920000 50 
ug/l <300 300 
ug/l <1000 1000 
ug/l 44 0 10 
ug/l 416 ID 
ug/l 22000 50 
mg/1 < 0200 020 
mg/l <100 .10 



CT/> eNVinONMCNTAL 
C I TESTINO and CBRTIPICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Conventional Analysis Data (QR10) 

JUN 19. 1987 

Chatn of Ciulody PaU Required for ETC Pata Management Summary Report* 

$6665 ;: UASJE INC. 
lie Sa^iii Copptnr 

70S 

Facility 

IIHPOE 870S0I 1405 
Sanpla Point Data IIM 'MOU**' 

NPOES 
Number 

Fluoride 

Reeulti 

Samt^i* 
Conccn, 
•9/1 

70.0 

HDL 
mg/1 

10 



EYC resriNQ and CERTIFICATION 

TABLE 2: METHOD PERFORMANCE DATA 

Surrogate Recovery - Aqueous Matrices (QR20) 

Chalii dr Cuttody Data Raquirad for ETC Data ManagamanI Suaanary Raports 

\ .S6665 

.etc iiiol* H#. • Convany FKllity : 3«»pl« toint ; Dale ' iias Hoar* 

June 23. 1987 

Amount 
Added 

og.. ;:V::;V. 
X R99PVery 

:; Control Limits < Amount 
Added 

og.. ;:V::;V. 
X R99PVery 

Lower Upper 

VOLAtiLE ^RActlpN iq^ 
. ... 

' y ''Toiuana-b8_^^^^^ '2^ .1:25o, 
:."V -r -T" 

• ^p-Bri^ :l^;z. J05 • 
"PTrfr£"'.;;V7;ri::T" 

•••••Z-1 IS 

1,5-BlchioirdatKana-b4 • I25«" s 114 

Acih FRACTION (%/MS> 

70 
' ".•"'".'.r?-:' ' T "• • ' •' 

.z:'zz:94z.: ..z:. 
2-riiiordphonoi 

:.^.A:ZZ;:J,.1.1..,.^. 100 

zz^^jizir. • 123 

BASE/NEiifRAL FJRACTION (OC/MS) 

\ fii 96 
< *:r{iiy- K'Ai. 

.:z.;,z:iii.: 
2-FiubrobIpiiaii)ri 1. ̂o.i':z2r '':!Z.!.76 .itz: .Hbz 
Tarpliianyl-014 ..z' 5b'ff Z ij, 

••. "v" 'f! ;•. ;..•.>••» >' : •. • 
•' •.'A-.-aii-i.iZ.iSi.fV; Z n • .• 

•• 

Pf sfic#o|/p« ...""I" 

DiBptyieiiibrandata ^S-Z "Z.164.. 
• ew CmiUt LMt^. 

• : 
. " ' ' i . = -•-'-•••• 

-# 



ETC ENVIRONMENTAL 
TESr/NO Md CSBTIfiKATIOM 

MAY 24. 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Field Parameters (QR16) 

Cliitn Of Cuilody Data Required for ETC Data Management Summary Reportt 

^605 k VAStE HAMAGEMt^fT, INC. 70S llMPOE 870501 I40S 
; (te Saiiiyje ^ Caiip(ii]r yKllJI|r SanpJ* D«t* . flat 

Raeult* 

Oample 
Measure HDL 

PH 
PH 
pH 
pH 

Field 
Field 
Field 
Field 

Specific Conductance 
Specific Conductance 
Specific Conductance 
Specific Conductance 
ToMperature 

std 
ttd 
ltd 
ttd 

FleldUM/ca 
Fieldum/cai 
FlelduM/cn 
Fialdu«/ca 

Deg. C 

9.00 
9.01 
9.02 
9.02 

17300 
6600 
6700 
6600 

52.9 



Page 1 of 2 

rUt >E3123 
Bpk fib 1739 

1800^ 

i68e< 

1480-

1280-

1080-

880-

000-
m 

400^ 

« 

200-
m 

0-

v&fi &?65ii C 
SUB 

98 

TTF Scan ee 
We 

78 

/ 

17. 
/ 100 

^00 

48 

"78 

48 

-50 

-40 

40 

-28 

18 

-0 

TABLE 2: METHOD PERFORMANCE DATA (QR21) 

GC/MS Tuning Data - Bromof1uorobenzene (BFB) for Uolatiles Analysis 

* Re i a t i ue Abundance 
Ion Abundance Base Appropr la te 

m/r Cr 1 terla Peak Peak Statu 1 

50 15-40* of mass 95 17.94 17.94 Ok 
75 30-60* of mass 95 47. 10 47. 10 Ok 
95 100.00 Ok 
96 5-9* of mass 95 5.69 5.69 Ok 
173 Less than 1* of mass 95 0.00 0.00 Ok 
174 Greater than 50* of mass 95 97.53 97.53 Ok 
175 5-9* of mass 174 9.17 8.37 Ok 
176 95-101* of mass 174 94.36 96.76 Ok 
177 5-9* of mass 176 6.44 6.83 Ok 

Injection Date: 05/13/07 
Injection Time: 14:52 f 

Run No: >£3123 
Spectrum No: To -to 

QC Batch: 



Page 2 of 2 

MS Data File: >£3123::U4 

Name: U0« 870513 E Operator: LR5235 Date/Time: 5/'13/'87 14:52 
Mjsc: BF8 

Thii performance tune applies to the following 
samples, blanks and standards: 

Sample ID Lab ID Date of Analysis Time of Analysis 

SkkoliiliilliiL 91 OS 13 
3(.c.ouv r>ffBi30') 



# 

'age i o h 

ril» >C3117 
Bpk Qb 2046 

22»eH 
2 

AVVVn • 
isee-

1«NM< 

»•••-

aee-

4«0H 

280 

S9 
\ 

28 

/ 

I 

VOa 870913 Z 
»u« 

P-Brj 

7K 
/ 

I 8« 
I 67 , 0 / 

HJiL ,.i 

174 
{ 

ScAH 82 
• *8 •j.n.j 

f" 
88 t. 

L. r' 
I 
'•88 

78 

p«8 

-4S 

^8 

>jMii,i., jwi m n. ii H If I I tini 
147 
/ I 

JL 

iBi 
\ 

287 

\ 

48 88 128 188 288 

IttbLh. 2 1 ntlMQU PtKI-UKHMNLfc OH I ft IUK21J 

bL/nb luning Data - bpomot1uorobenzene idhbJ tor Uolatiles ftnaiysis 

X Keiative ftbundance 
Ion ftbundance base ftpproprlate 

m/'i Lr I ter la Peak Peak btatus 

bu 1!7-4»US ot mass y? lb. li la. 13 Ok 

/'b iU*6U% of mass yb 44. 4> 44. 4> Uk 
yb base peak, lUUS relatwe abundance lUU.UO lOU.UU Ok 
yo y-VH ot mass a. 11 a. 11 Uk 

i/i Less tnan IH ot mass y^ U. UU 0. UU Uk 
l/4» Greater than &QK ot mass y^ yy.3/ yy. 32 Uk 

i/"? b-y* ot mass 1/4 a.26 d.32 Uk 

1/6 y^^lUlX ot mass 1/4 ya. uy ya. // Uk 

1// b-VK ot mass 1/6 7.04 /.I/ Uk 

s/^/rr 

inject ion Date: 
in jection Time: 

Kun No: 
bpectrum No: 

ub/ii/a? 
U6:4k6 

ft2-b'7 

ftna1yst: 
Processor: 
UC baton: 1 

"rf\ 



You're already on uu: a/ 
f^age i or 'i 

Hi uar« rile: > l. i > : : UT 

Name: uuw b/ur>i^ t Uperatort Ktt66t>6 Uate/iime: 6:^6 
n1 so: H-Bhd 

inis performance tune applies to tne toMowing 
samples, clanks and standards: 

bampie lU Lao lU Uate of Hnaiysis lime of Analysis 

OdiQ^vi/ 
iiQS''2 

o;.7g.5Vv-^;>g^(i.i) 'jfnjfi ^g'Jg 
Qc.liTiVK^ 1/ fO 

#-



kj4 

^ 4 C\ TwI 

. .'u'u'*-* 
^ 1 9 

.,f 

"! iij 
" •: ;i 

:?y-
'I I 

,1" T 
' .1!, 

oJlM: ,„i;!i<; ]} ; „ '!i„ •! 

40 9U 

n« 

-uW 

147 

i 
i^e toe 

2e: 
'«? 

: i' 

f i OO 
r » 
r r" 
-50 

p 

? r 
r3C-

-se 

500 

l-'C-i - 1ETH0L ^EP^CRni^NCE C'MTM . 0^21 

-•- •'*: '-r, ;ric Da* 5 - E r o mo t 1'j o r ob e n s e ne 'BPE. for ' Jo I a t 1 1 e I mna I • .•SIC 

S Pelat 1 Mbund £n » e • 

Ion Hb'jn dance Base Mp p r c 0 r 1 ate 
Criteria Peak Pe bl^ 41 II

I 

l'=--CS cf .-.-.ail -v^ 21.9" 21 . •Ji-
7 0 - : 0 '• Or m 5 • 5 F 51.87 5 1 . E7 jj 

'Z * Ease- cesi- . 10 OS relative abundance 10 0.0 0 1 0 0.: 0 2.-
- 6 =•_«% Qt mate 95 ". 59 7. 59 Cu-

' —7 Leas than IS of mass 95 0.00 0.0 0 •In-
Greater than EOS of mass 95 . 79 .77 75. "^7 
5-=S cf mass i"'- 0.7a 3. o7 c*-

hz -7-10 IS of mass 174 70.20 100.69 C'l 
1 5-'^S cf mass 176 0. A® 9.1® Of 

I" 
! fi 

•jtZ'. 1 C' 

1 e c t 1 ? n 
Da t e 
T 1 me 

P-r: Nr 

: '• urn f-ic 

05 '17 '3: 
02: on 

Ana 1ytt: 
Process 

OC^ Bs 

/ 

jjor: U 
s-.ch; ^ 
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c t nt r 0 J ; wi nc 

2 Sfri£ : • usb 10 

Oiins^v£ 
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v/Oe^Un'i 
Ornc-T^ ^'Cxz^LiX^ 
XirLZ^^UkLll 
S>.uorv/ C>r.a.., s) 
iLLCZL^ 

SifWawV 
0cTQrA;yr>f,>uin 
juuo~i\/ 

Oit» --J' Hnsl'/*i! 

fl ^ ^ 

8 -? ft r;.> 
870 ?fa 
1''o 7/2 
17 Q r/2 
87g.r;2 
% ''gTa 
8 7or7-». 

I me IT i-ir. a ; •.? 11 

Til-Qt 
Of'Af 

-OLSl 

JX. 
I2WH 

-. f'_j' • r ' ••• • . 1* .s'-' 
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1 ii>CW 
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tror^ 
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i!:i 

iw 

': I 

4dd- ii.; 
4 fM« 

mtA II 

'I ; 

J iMiiiiilll,iii,ii 
US 

135 

l"4 

4i< lie li# 

;;4. : 

Zt>7 
1?3 

2d« 

•-^E'LE j: VE-^HOE =EP-Of'r'!AMrr OATA (QR;:'I 

- -. I Ti 

fi'i z 

0 

ae 

Rc 
i ~7 
i-A 
I'F 

I an Abundance 
Criteria 

"E / for '.'0' 1 j t 1 1 e • -n* ; ' w t 1 I 

; Pel at 1ve Anuncsnis 

Base npp rop r ; i • » 

Peau Pear " *! 5 * 

:i.4n 21 . -6 CK 
51.79 7i.-« 

100.00 100.00 Ou 
7. 09 - . 0« Oi 
0 . 'It"? 1].: 0 C' 

52.66 92. sc '•f. 

o . 67 3.0' C'--
on CO 
w • . w 

0 0 on • • r-. 
6.0 0 2T r i. 

: ^P6 
: 0V7C.^ 

lr--.';% vf - as 5 ®? 
7C-oO\ of mass 9R 
Base pean , 10 3% relative abundance 
7-®% of mass 
i_ess tnen 1\ o- mass 97 
I-neater than 70S of mass 97 
7-0% of mass 174 
97-ljl% of mass 174 
7-9% of mass 176 

I n 1 eo t 1 on L'a t e 
Injection TI me 

Pun No 
bpert-ufi. f-Jo 

07 / 12 ••'8 • 
14: 76 
>C2?9? 
"iV 
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"•^BLE 2' ME"HOD rEFP0P.^1(^NCE DHTA ' QP21 

"unirc L'a r a - E ' cmo i-1 uc rcPenr ene fSPBI' 'or I .'o 1 a t : I e ! 4n a ; .'S ; ! 

S Pelat1 -•e p^ijr con r e 
I Of AoUPdance Base Apc' r CO r : s t e 

' - C r 1 r e r ; a Peak. ^ea^ £ t a t 

r of man 21.72 21."* 2 
-r 7 O-o 0'i 0 * rr,a 1 • '3f P2.27 92.27 •• ^ 

Base zes4 , 100% relative abundarice 100.00 10 0.0 0 'I'i 

•-c. P-'^% r. f mass 9? S.73 8.79 Q-
• —T Less '.han IS of mass 9P 0.00 0. 0 0 III 
\ "T , Greater than PCS of mass ?P 91.41 91.-1 •2. 
1 ""P P-9S of mass 1"'* 7.01 S.Bl »*n 

A - '^P-101% of mass 174 31.22 99.76 

1 '' P-=S of tTiass 176 t . AM "T . 07, Q; 

I n 1 e c t 1 o •-. C' a t e : 
In lec t;cn Time: 

P jr, t-(o : 

Spe c t r urn rjo : 

0? '12 '9^ 
07: OP 
. r-:>c;ao 

Ana 1ys t : 
Processor : 
QC Batch; 

5/^V fT-
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tl LNVIftiJNMeNTAL 
TESTING and CEHTIFICATION 

TABLE 2: METHOD PERFORMANCE DATA 

Surrogate Recovery - Aqueous Matrices (QR20) 

Chain of Custody Data Required for tTC Data Management Summary Reports 

S6606 

CIC Sjmpl* ND. CfMip<n)r Ficiltty Sanplc Potnl Oal* I law Houia 

June 23. 1987 

ComPOiind 
Amount 
Added 

Ufl 
X Recovery 

Control 1 Limits « 
ComPOiind 

Amount 
Added 

Ufl 
X Recovery 

Lower Upper 

VOLATILE FRACTION (QC/MSJ 

' " Toluene-Dfl . 03 80 ZZZZliO 
p-Bromofluqrobonzeno '2;25O 107 :zz::ii5.:..:;::;; 
j.ili-pichioroaibana-D4 !r!rno 

ACID FRACTION (QC/US) 
• • • 09 • 

••I"""*","* 

.zzjz.®*:..:: : 
2-Fluorophenol 100 ;. 92 Z:-- 71 .::zz:z.ioo:.:: 
2.4.6-Trlbromophenoi . 50.. z:zz.,i23,...".. 

BASE/NEUTRAL FRACTION (QC/MS) 

Nitrpbenzone-Di 50.2:::^ 1 n6«»» ..:ri::35::-z... ..ZZJM 
2-Fluoroblphenyi .1" 50 : 72 zzz. 116. 

• " terphenyi-D14 '7'Z.'3^^ 50 42 

PESTICIDE/PCB FRACTION (QC) 

Oibutylchlorendate • 24*» « |54*« 

• IFBEPACvAtfolLdMU. 
*• A<lvi««#yLinUOirfy: ' 

—•r—r-r-

••••«•€•»••> iMnutly aacllMA — 



EK ENVIRONMeNTAL 
TESTINQ and CEHTIFICATION 

JUN 20. 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA - Aroclors -GO Analysis Data (QR30) 

Chain of Custody Data Required for ETC Data Management Summary Repfwts 

S6606 WASTE MANAGEMENT, INC. 70S U120S 870430 1140 

fIC Saiplt ND. ComptnY FtcltHy SsnpU roinl 0«(« rime 'jauri' 

Contpound t 
Retulti 

Sampi* 
Concen. 
ug/1 

MDL»» 
ug/l 

QC Replicate 

Firs! 
ug/1 

Second 
ug/1 

QC Blank and Spiked Blank 

Blank 
Data 
ug/1 

Concen. 
Added 
ug/1 

X 
Recov 

QC Matrlk Spike 

Untplked 
Sample 
ug/1 

Concen. 
Added 
ug/1 

X 
Recov 

300A 
300B 
300C 
300D 
300E 
300F 
300G 

Aroclor 
Aroclor 
Aroc or 
Aroc or 
Aroclor 
Aroclor 
Aroclor 

1242 
1254 
1260 
1248 
1232 
1221 
1016 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

.86 

.86 

.86 

.86 

.86 

.86 

.86 

ND 
ND 

ND 
ND 
ND 
ND 

M) 
ND 
ND 
ND 
1® 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0 
0 

2.00 
0 
0 
0 
0 

82 

ND 
NO 
ND 
ND 
ND 
NO 
ND 

0 
0 

I 64 
0 
0 
0 
0 

75 

•U* la*i« far coewuea tmmmmt 
cafc^iMa# far aac* a*iaf« mmrtm. 



CNV.AO.V.VI.T/VI A.. 
talK^ TESTINQ ana C£HTIFICATION 

JUN 30, 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 - Metals and Convenllonals - Analysis Data (QR60) 

ilC SMI* Hi 

Chain of Custody Data Required for ETC Data Management Summary Reports 

tWiAGEMEm. lie. 70S Wi20S 870430 i 140 

Facllitf 3^pl« Faint Data Company I lac Motor* 

CttiiadtiNd * 

Recalls 

Sampl* 
Cencen. 
US/1 

I4DL 
ug/i 

QC ftepllcalt 

First Second 

QC Blank and Spiked Blank 

Blank 
Data 

Centert. 
Added 

. X 
Reeov 

00 Matrix Spike 

Unkplked 
Sample 

Concen 
Added 

X 
Recov 

92A Cyanide, Total 
280A Osmluia 

Sulfide as S 
Fluoride 
Antimony, Total 
Arsenic, Total 
Berylliuin. Total 
Cadmium. Total 
Calcium, Total 
Chromium. Total 
Copper, to al 
Iron, Tota 
Lead, Tota 
Mercury, Total 
Nickel, Total 
Potassium, Total 
Selenium, Total 
Silver, Total 
Sodium, Total 
Thallium, Total 
Vanadium, Total 
Zinc, Total 
Magnesium, Total 
Manganese, Total 
Tin, Totai 
Cobalt, Total 
Aluminum, Total 
Barium, total 

n •Miiimsiem mwt *1 •mtwA. 

•too <r«m f^li 

<20 
NO 

2000 
440 
<500 
120 
<10 
<3.0 

36800 
<20 
<20 

15400 
<10 
<50 

<20 
40000 

<2.0 
<30 
121000 

<300 
<10 
71 

23200 
394 

<1000 
<20 
192 
751 

20 

100 
100 
500 
4 0 
1.0 
3.0 

100 
20 
20 
30 
10 
.50 

20 
50 
2.0 

30 
50 

300 
10 
10 

200 
10 

1000 
20 
30 
50 



I iiSTCent 

TABLE 1: QUANTITATIVE RESUL i o and QUALITY ASSURANCE DATA 

RCRA Appendix 9 - Pest & Herb Compounds - GC Analysis Data (OR56) 

Chain of Custody Data Pequired for ETC Data Management Summary Reports 

S6606 W^STE MANAGEMENT. INC. 70S W120$ 870430 1140 

crc Soapic >*>• Company Facility Sanpic Folnt Oa<« 
Cllpata 

lima Houra 

Resultc OC Replicate OC Blanit and Spitted Blank QC Matrix Spike 

Compound 0 Sample Blank Concen. X Unspifced Cone en X Compound 0 
Concen. M)L»» First Second Data Added Recov Sample Added Recov 
ug/1 « u9/i ug/i a ug/l . ug/1 a ug/l ug/l . ug/l 

M Aldrin ND 086 ND ND ND 481 129 ND 463 108 
63 Chlordane NO 86 ND ND ND 5.00 74 ND 4 81 96 
73 Chlorobenzllate ND 2 2 ND ND ND 0 ND 0 -
too 4,4-DOO ND .086 ND ND ND 962 96 ND 926 77 
lOi 4,4-DDE .980 .086 .117 .259 ND .481 172 .254 463 93 
102 4.4--DOT ND .09 .509 .701 .366 .481 307 .737 .463 99 
130 2.4-D ND 8 2 ND ND ND 50.0 0 ND 45.5 134 
137 Ololdrtn ND .086 ND ND ND .481 162 NO :463 130 
144 Thionazln ND .86 ND ND NO 4.55 175 ND 4 10 151 
172 Disulfoton ND 4.3 ND ND ND 22 7 175 ND 20.5 162 
I74A Endosulfan I ND .086 ND ND ND .481 141 ND .463 134 
174B Endosulfan II ND .086 ND ND ND .481 97 ND 463 80 
175 Endrin ND .086 .0400 .0400 ND .962 96 ND .926 77 

Endrln aldehyde ND .086 ND ND ND .481 146 ND .463 no 
192 Heptachlor FD .086 ND NO ND .481 146 ND 463 119 
193 Heptachlor eponlde ND .086 ND ND ND .481 164 ND 463 132 
I96A Alpha-BHC ND .086 ND ND ND .481 109 ND 463 103 
I96B Beta-BHC ND .086 NO ND ND .481 115 ND 463 103 
I96C Gaama-BHC N> .086 ND ND ND .481 138 ND 463 116 
I960 Delta-BHC ND .086 ND ND NO .481 153 ND 463 140 
214 Kepone ND .86 ND NO NO 5.00 122 ND 4 81 105 
230 HethoMychlor ND 8 6 ND NO ND 48.1 191 NO 46.3 152 
242 Methyl parathlon ND 86 ND ND ND 4.55 192 ND 4 10 173 
283 Parathlon ND 86 ND ND ND 4.55 194 ND 4 10 168 
295 Phorate ND 86 ND ND ND 4 55 15 ND 4 10 13 
296 Famphur ND 8 6 ND ND ND 45.5 190 ND 410 172 
351 Toxaphene ND . 2 2 ND ND ND 20 0 152 ND 19 2 66 
36! 2.4.S-T ID .82 ND ND ND 5.00 0 ND 4 55 112 
362 2.4.5-TP (Sllvex) ND 82 ND ND ND 5.00 0 ND 4 55 99 

.:?«T?rJ.:si:ura 
"teecc'fee mm •••rnmep* momtternim. 

-II** rl^ieemimrntm. %%m*4mr4 «m4/mr emlBm* MVl# mmt «• 
•tittigB M cwfftm meiMtf imvmFg. 



£/VV/PO)VM£/VTAi 
TESTING tna CEBTIPICATION 

Comments on Specitic Fractions 

Pesticide and Herbicide 

The orasanca of 4.4'-DOT datactad m ih# OC Blank would normally warrant raoaai 
praoaration of this QC batch. Howavar. it was datarminad that this original data 
would ba Qualifiad. and is hara raoortad. 

Bacausa 4,4>D0T was found in tha QC Blank at a raoortable laval and 4.4'-DOE was 
also found in tha OC Blank, although at a laval considared to be not datacied, tha 
aoortad orasanca of 4,4-DDT/4,4'-DOO in this sample should ba considered suspect. 

'ha identification of all compounds hara reported as present has bean confirmed by 
econd column analysis. 

na QC Spiked Blank recoveries for the herbioide compounds 2,4-D, 2,4,5-T and 
.,4,5-TP have been manually verified. Tha QC Spiked Blank may have inadvertantly 
not been spiked for these compounds. Tha X Matrix Spike recoveries are within 
acceptable limits. 

• 11 <*4 atcr* 

• ... v ii-'-.-!' f-r. 



ETC eNVIRONMSNTAL 
reSTINQ *na CB/iTlHCATl6N 

JUN 1'3. 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 ~Acld/B/N/Pest Compounds- GC/MS Analysis Data <QR59) 

:: Chain of Custody Data Required for ETC Data Management Summary Reports 

i WASTE Wl20$ 670430 )140 
ire lamlt M». Co<iip«njf FMlllly S»^i« Folfil 0«l« 

n«M*a 
riM Maur* 

Coaipound f 

Raiults 

Oampie 
Concen, 

ug/l 
MDL»» 
ug/l 

OC Repllcalfl 

first 
ug/l 

Second 
ug/l 

QC Blank and Spiked Blank 

Blank 
Data 
ug/l 

Concen. 
Added 
ug/l 

X 
Rccoe 

OC Matrix Spike 

Untpiked 
Sample 
ug/l 

Concen. 
Added 
ug/l 

X 
Recov 

288 Phenacetin 
289 Phenol 
299 2-Picoline 
303 Pronaailda 
310 Resorclnol 
312 Safroln 
323 I.2,4.5-Tetrachlorobenzena 
330 2,3.4,6-Tatrachlorophenol 
331 Tetraethyldllhlopyrophospha 
353 I,2.4-Trlchlorobenzene 
359 2.4,5-Trichlorophenol 
360 2.4.6-Trlchlorophenol 
368 trls(2.3-Oibroaiopropyl)phos 

Benzoic acid 
Benzyl alcohol 
Dlbenzofuran 
Isophorone 
2-Methylnaphthaiene 
o-Nltroanlline 
«-Nitroanllino 

ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
IND 
ND 
ND 

BHDL 
ND 
ND 
ND 
NO 
ND 

10 
I .5 

)0 
10 
10 
10 
10 
10 

2.0 
10 
2.8 

10 
10 
10 
2.3 
10 
10 
10 
4.3 

98.2 
91.5 
86.6 
115 
ND 
131 
121 
111 
M) 

81.9 
79.1 
75.9 
IM) 
ND 
127 
122 

87.8 
128 
101 

79.1 
80.8 

100 
75.2 
91 5 
137 
ND 
157 
145 
128 
ND 

83.1 
81.8 
79.1 
IND 

75 .1 
141 
151 

97.9 
157 
139. 
186 

96.2 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
IND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

150 
100 
150 
150 
300 
150 
150 
200 
0 

too 
100 
100 
500 
100 
ISO 
ISO 
100 
150 
150 
ISO 
100 

77 
105 
104 
90 
0 

10) 
101 
66 

88 
80 
98 
0 
87 
91 
102 
95 
104 
90 
75 
103 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
IND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

154 
103 
154 
154 
308 
154 
154 
206 
0 

103 
103 
103 
513 
103 
154 
154 
103 
154 
154 
154 
103 

64 
89 
56 
75 
0 
85 
79 
54 

80 
77 
74 
0 
0 
83 
79 
86 
83 
66 
SI 
79 



ETC ENVIRONMENTAL 
TESTINQ infl CERTIFICATION 

Comments on Specific Fraction 

B/N/A: 

The QC Blank Spike and QC Matrix Spike yielded variable recoveries. All 
recoveries were manually verified. 

The following tompounds yielded 0% recoveries for both spikes but were detected in 
the calibraiiom siandaras used for this analysis: 

3,3'-Oimethoxybenzidine 

Hexachlorophene 

Resorcinol 

I he fcllowinc ao-ccuncs yielded low/no recoveries but are considered 
normally variable: 

ki 

'« 
' 3,3'-Dimethylbenzidine 
•4 

2,4-Dinitroohenol 

4-Nitroohenol 

Hexachloroprooene 

Isosafrole 

1 .A-f^aohthoauinone 

N-Nitroso methylethylamme 

Benroic Acid 



El eNVinONMENTAL 
TESriNO and CERTIEICATION 

JUN 23. 1987 
TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 -Acld/B/N/Pest Compounds- GC/MS Analysis Data (QR59) 

Chain o* Custody Data netaiired tor ETC Data Management Simmarx n«jpdrta 

ysm6 UAStE HANAGEHEMT. INC. 
li':-'-' " CoMpihy • 

70S 
rKtiiiir: 

Wt20S S70430 1140 
SmmpU aaut B*i» •" tta* 

RetuKi QC Replicate 00 Olank and Spiked Blank QC HatrlK Spike 

• -i ' ' y. V ; • Compound^:* 
Sampi* 

rir.i Secoiid 
Blank Concenv X Unsplked Concen., X 

Concen. MDL»» rir.i Secoiid Data Added Reebv Sample Added Recov 
ug/l ug/l Ufl/1 1 ug/l ug./l ug/l ug/l ug/l 

89B 2-NltroDhenol NO 3.7 69.6 66.8 ND 100 100 ND 103 68 
90A o-Crasol NO 10 81.1 87.7 ND 100 84 ND 103 79 
90B n*D-Cresols ND 10 154 168 ND 200 80 ND 205 75 
106 Dlbenzo a.h anthracene NO 10 ND ND ND 0 - ND 0 -
108 Dlbenzo a.e pyrene ND ND ND ND 0 - ND 0 -
109 Dlbenzo a.h pyrane - - - - • - - - -
no Dlbenzo 

tyl 1 
lion 

pyrene 
ihthalata 

INO IM> IND IND 500 0 IND 513 0 
114 Di-n-bu( tyl 1 

lion 

pyrene 
ihthalata BFDL 10 112 131 ND 100 125 1.57 103 107 

lis 1.2-Dlcl 
tyl 1 
lion ibenzene NO 2.0 87.1 96.5 ND 100 99 ND 103 85 

116 1,3-Dlchlorobenzeno ND 2.0 80.0 90.4 ND 100 87 ND 103 78 
117 1.4-Dlchlorobenzene ND 4.5 74.8 89.0 ND 100 88 ND 103 73 
119 3.3'-^lchlorobenzldln« NO 17 74.4 77.4 ND 100 102 ND 103 73 
128 2.4-Dlchloroplienol ND 2.8 77.8 72.0 ND 100 106 ND 103 76 
129 2.6-Dlchlorophenol NO 10 106 102 ND 100 112 ND 103 103 
143 Diethyl phthalate ND 10 70.3 94.4 ND 100 89 ND 103 69 
ISO 3,3*-DlnethoNybcnzldlne ND 10 ND ND ND ISO 0 ND 154 0 
151 p-Dlnethylaminoazobenzene ND 10 156 147 ND 150 117 ND 154 102 
152 7.I2-Olmethylbenzo(a)anthra 
153 3.3'-DliBethylbenzldlno 

ND 10 122 157 ND 150 95 ND 154 79 152 7.I2-Olmethylbenzo(a)anthra 
153 3.3'-DliBethylbenzldlno ND 10 NO ND ND ISO 29 ND 154 0 
ISO a-B>DlMethy] Iphanathylamina • • - - -
159 2,4<Dlnethylphenol 
160 Dimethyl pntnalate 
I62A m-Dlnltrobenzene 

ND 
BHDL 

2.8 
10 

104 
73.0 

121 
93.3 

ND 
ND 

100 
100 

III 
93 

ND 
ND 

103 
103 

101 
72 

159 2,4<Dlnethylphenol 
160 Dimethyl pntnalate 
I62A m-Dlnltrobenzene ND 10 no 142 ND ISO 92 ND 154 71 
163 4.6-Dlnltro -o-crasol NO 25 67.8 91 .9 ND 100 41 ND 103 66 
164 2.4-Dlnltrophenol ND 43 83.6 124 ND 100 0 ND 103 81 
165 2.4-Dlnltrotoluene ND 5.9 67.7 92.8 ND 100 79 ND 103 66 
166 2.6-Olnltrotoluene ND 2.0 83.2 102 ND 100 101 ND 103 81 
167 Dl-n-octyl phthalate ND 10 137 176 ND 100 154 ND 103 133 
169 Oiphenylamlne 
170 1,2-Dlphenylhydrazlna 

ND 10 216 242 ND ISO 173 ND 154 141 169 Oiphenylamlne 
170 1,2-Dlphenylhydrazlna ND 10 92.0 108 ND 100 121 ND 103 90 
171 N-Nltrosodl -n-propylaalne ND 10 89.8 97.1 NO 100 105 ND 103 88 
184 Fluoranthono ND 2.3 74.5 84.7 ND 100 96 ND 103 73 

••lH/Rrt#l«Dlfelwd moHkod TS'llall. 
•iem*r8 m tMCir* «e«lle*l«. 

••lH/Rrt#l«Dlfelwd moHkod TS'llall. 
•iem*r8 m tMCir* «e«lle*l«. 

iiitecte# M «wae< 
•eemli milb Miiiif# 'tm' 

•• meimeSidooN. 
• <i«f -Cnmc.•Mc|flo« m mmtm4 
•Mie»eme**«lp eemr.i^i f«r. 



ETC ENVIRONMENTAL 
TESTINO and CERTIFICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 ~Acld/B/N/Pest Compounds- GC/MS Analysis Data (QR59) 

JUN 23. 1987 

, v Chain of Custody Data Required for ETC Data Management Summary Report* . 

; S6606 ^ WASTE WI20S 870430 )140 
;;iirc Imyl# ite; Cowprny . : • F»elUly S«r>pl« Soiai; DiU eiipits 

I lac Mourt 

6oiiido*hiiVi|i 

ftasultt 

/Sample 
Cancel*, 
• U9/1 

MDL»« 
W9/1 

OC llapllcata 

Tirii; 
ug/t: 

; Secoitd 
; U9/1 / 

00 Blank and Spiked Blank 

Blank 
Data 
09/1 

Coittefl; 
Added 
U9/1 

: 
RecOV 

OC HalrlK Spike 

Unsplked 
Sample 
ug/l 

Cortcen.. 
Added 
ug/1 

% 
RecoV 

194 Hexachlorobanxan* 
195 Hexachlorobutadlena 
197 HeMachiorocyclopantadien* 
198 Hexachioroethana 
199 Isodrln 
200 Haxachlorophene 
201 Haxachlorepropana 
208 Indano(l,2.3>cd)pyr*no 
213 Isosafrola 
222 Malononitrlla 
228 Mathapyrilen* 
232 3'Mathylcholanthrana 
234 4,4'-Methylen*bl«(2-chlorea 
239 Mattiyl mathanasulfenata 
245 Naphttialene 
246 I.4-Naphthoqulnona 
247 l-Naphthylamlna 
248 2*Naphthylaailna 
255 p-Nitroanlllna 
256 Nitrobanzana 
261 4-Nltrophanol 
263A N-Nltrosodlphenylamlna 
264 N-Nltrosodl-n-butylamlna 

N-Nltrosodlethylamina 
N-Nitfosodimethylamina 

266 
267 
269 
273 
275 
278 
284 
286 
287 

N-Nltrosomethylathylamina 
N-Ni t rotomorpholIn* 
N-Nltrosopiperldin* 
5-Nltro-o-toluidln* 
Pantachlorobanzan* 
Pantachloronitrobanzen* 
Pantachlorephanol 

tmt •»—IPtamOl—. 

. •aiacead mi maepmd lamait. 
m<aifMfa!\ 

ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
IND 
IND 
ND 
ND 
M) 
4 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

08 

2.0 
.93 

10 
1.6 
6.1 
10 
10 
10 
10 

10 
10 
10 
1.6 

10 
10 
10 
10 
2 0 
2.5 
2.0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
3.7 

98.1 
66.5 

NO 
72.8 
132 
NO 

43.4 
ND 

43.2 
IM) 
IND 

82.2 
57.8 
63.9 
92.7 
7.00 
94.8 
57.4 
75.8 
93.0 
ND 
182 
14) 

95.7 
ND 
186 
118 
138 
367 
133 
223 

98.8 

105 
79.6 
ND 

85.7 
166 
ND 

23.5 
ND 

55.9 
IND 
IND 
1)2 
33.8 
68.0 
100 
14.3 
160 

69.6 
80.3 
98.9 

ND 
240 
163 
NO 
ND 
196 
138 
144 
447 
151 
274 
107 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
fO 
fO 
IND 
IND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
M) 
ND 
ND 

100 
100 
0 

100 
150 
300 
150 
0 

150 
500 
500 
150 
150 
150 
100 
150 
150 
150 
100 
100 
100 
100 
100 
150 
100 
500 
150 
150 
250 
150 
250 
100 

105 
82 

79 
105 
0 
20 

24 
0 
0 
68 
63 
7) 
100 
79 
108 
57 
9) 
108 
0 

25) 
164 
83 
0 
4) 
85 
105 
17) 
107 
97 
65 

ND 
ND 
ND 
ND 
ND 
M) 
ND 
ND 
ND 
IND 
IND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

103 
103 
0 

103 
154 
308 
154 
0 

154 
513 
5)3 
154 
154 
154 
103 
154 
154 
154 
103 
103 
103 
103 
103 
154 
103 
513 
154 
154 
256 
154 
256 
103 

96 
65 

71 
86 
0 
28 

28 
0 
0 
53 
38 
42 
90 
5 
62 
37 
74 
91 
0 

177 
138 
62 
0 
36 
77 
90 
143 
87 
87 
96 
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eNvmoNueNT/.i. 
C f U TESr/NO and CERTIFICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 >Acid/B/N/Pest Compounds- GC/MS Analysis Data (QR59) 

JUN 23. 1987 

Chain of Cuslody Data Requireit for ETC Data klanagement Summary Reports 

I^GEMEMT. INC. : -JOS \, WliOS 

rtc Saiplc m.\ Csnptny Sanple Soiflf 

670430 1148 

Raiults QC Replicate QC Blank and Spiked Blank QC Matris Spike 

':ta«iN>l*'- •iv/'v Mi 
Oecoiid 

Cencae ̂ 1 Uatplked CoACeA. X 
Coiican. :HOL«« Mrs! Oecoiid Data ^ Added : ;SampIs Added Racdv 
F ug/1 ; r: ug/1 ug/l :e.UO/lV;:^ •#ug/l ug/1 : ;; ug/i; ug/1 

ND 10 no 123 ND 100 136 ND 103 107 
ND 10 142 197 ND 250 67 ND 256 55 
ND 0 71.0 84.0 ND 250 55 ND 256 28 
ND 0 137 161 ND 150 103 ND 154 89 
ND 10 275 212 ro 250 98 ND 256 107 
ND 8.0 85.1 97.9 ND 100 100 ND 103 83 
IND IND IND IND 300 0 IND 308 0 
ND 10 173 198 ND 100 149 ND 103 169 
ND 2.6 165 193 ND 100 165 ND 103 161 
ND 10 ND ND ND 150 0 ND 154 0 
M) 45 M) ND ND 00 0 ND 103 0 
M) 5.5 90.2 103 ND 00 103 ND 103 88 
ND 5.9 107 107 ND 00 123 ND 103 104 
ND 5.9 65.8 102 ND 00 102 ND 103 84 
ND 10 135 142 ND 00 164 ND 103 132 
ND 2.0 108 111 ND 00 122 ND 103 105 
ND 10 78.0 80.3 ND 100 88 ND 103 76 
ND 10 225 258 ND 

4 

s 100 85 ND 308 73 
ND 10 17 219 ND 50 147 ND 154 111 
ND 3.1 83. 76.4 ND 00 91 ND 103 81 
ND 2.0 IK 136 ND 00 133 ND 103 110 
ND 3.4 82.1 71.3 ND 100 114 

69 
ND 103 80 

ND 10 105 ND fO 250 
114 
69 ND 256 41 

ND 2.6 89.7 92.3 ND too 116 ND 103 87 
BM)L 2.0 84.0 100 ND 100 103 M) 103 82 
ND 3.6 81.7 103 ND 100 101 ND 103 80 
ND 2.0 95.8 111 ND 100 109 ND 103 93 
ND 4.2 ND ND ND 0 • ND 0 
ND 3.6 166 215 ND 00 219 M) 103 162 
ND 2.0 76.7 94.2 ND 00 102 ND 103 75 

BM)L 5.6 92.6 108 ND 00 106 ND 103 90 
ND 2.0 67.9 73.4 ND 00 87 ND 103 66 

'::CDliip4gnd/;$ 

2 
4 
14 
18 
20 
30 
34 
36 
38 
39 
35 
43 
44 
46 
48 
51 
54 
55 
71 
74 

Acctophenona 
2-Acetylaailnof luoreno 
4-Aaiinoblphanyl 
Aniline 
Aranlte 
Benio(a)anthracene 
Bentenelhlol 
Beniofblflueranthene 
Benzotaipyrana 

8-Benzequlnone enzltilne 
bis 2-ChloroathoKy)awthano 
bis 2-Ch orealhyl) ether 
bis 2-Ch orelsopropyDether 
bis 2-Ethylhexyl)phlhtlate 
4-Broamphenyl phenyl ether 
Butyl benzyl phthalate 
2-tec-Butyl-4,6-dlnltrophen 
p-Ch 
p-Ch 
2-Ch 
2-Ch 
3-Ch 

oroanlllne 
oro-M-cresel 
oronaphthalene 
erephenol 
oroproplonltrlle 

85 Chrysene 
87A Acenaphlhene 
87B Acenaphthylene 
SIC Anthracene 
67D Benzo 
87E Benzo . 
87F Fluerene 
87Q Phenanthrene 
87H Pyrane 

Kllperylene 
fluoranthei ene 

•aiettei M earpeet atane# Itetli. 
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ETC iNymoNueNTAL 
TSSTINO tnd CenTIFICATION I 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 - Purge & Trap Compounds - GC/MS Analysis Data (QR58) 

HAY 31. 1987 

or Ontwly D«t« RoqUirifed for CTC^pAta ManAgonMut Stimmwy Report* 

MAHAdOttWT, IHC. 
• . CgOpiiiy 

iqS WI20S 870430 tl40 
raclllly SoipW Polm 0«U TtM 

^Results QC Repilcaic QC Blank and Spiked Blank QC Hatrlh Spike 

C4«piiadi;J. :;;$aa4>la.: 
•••f'ieifcoiilii 

Blank Concen. * . • Unipiked Concen. X C4«piiadi;J. 
: Coneen.: MDL»» •••f'ieifcoiilii Dele Addee a*cov Sample Added Necov 

UO/l ug/1 ug/l 52: ; U9/1 ug/l U9/1 
a*cov 

U9/1 ug/i 

31 Benzeno BMDL 4.4 6.40 6.34 ND 18.0 105 ND 18.0 100 
SO Methyl broMlde ND 10 ND ND ND 18.0 128 NO ISO 169 
59 Carbon disulfide NO 10 ND ND ND 18.0 32 ND 18.0 159 
65A Chleroethan* ND 10 ND ND ND 18.0 94 ND 18.0 132 
72 Chlerobenzene BMDL 6.0 ND ND ND 18.0 99 ND 18.0 98 

2-Chioro-1.3-butadien* ND ND M) ND 0 ND 0 
76 2-Chloroathylvlnyl ether ND 10 ND ND fO 18.0 0. ND 18.0 0. 
77 ChlorofotR M) 1.6 M) ND ND 18.0 98 ND 18 0 85 
78 Methyl chloride 

3-chloropropene 
ND 10 ND ND ND 18.0 103 ND 18.0 153 Methyl chloride 

3-chloropropene ND ND M) ND 0 . ND 0 
in 1,2-OibroaM-3-chloropropane M) 10 ND W ND 18.0 101 ND 18.0 103 
112 1,2-Dibrom)ethane ND 10 ND ND ND 50.0 106 ND 50.0 108 
113 OibroNKMiethane ND 10 ND M) ND 50.0 98 ND 50.0 80 
120 1,4-0ichiero-2-but*no 

Dichlorodi f luoroMthane 
ND 10 ND ND ND 50.0 93 NO 50.0 87 

121 
1,4-0ichiero-2-but*no 
Dichlorodi f luoroMthane 43.8 10 ND ND ND 18.0 102 ND 18.0 166 

122 1.l-Dlchioroethane ND 4.7 ND ND ND 18.0 93 ND 18.0 92 
123 1.2-Dichloroethane ND 2.8 ND ND ND 18.0 99 ND 18.0 90 
124 1.2-Trans-dlchioroethylene ND 1.6 ND ND ND 18.0 89 ND 18.0 72 
126 1.1-Dichloroethyiene 

Hethyiene chloride 
1.2-Dichloropropane 

ND 2.8 18.5 15.4 ND 18.0 108 ND 18.0 98 
127 

1.1-Dichloroethyiene 
Hethyiene chloride 
1.2-Dichloropropane 

ND 2.8 5.27 9.68 ND 18.0 82 8.37 18.0 87 
133 

1.1-Dichloroethyiene 
Hethyiene chloride 
1.2-Dichloropropane ND 6.0 ND ND ND 18.0 96 ND 18.0 90 

I36A clt-1.3-01chloropr6pyl*n« ND 5.0 ND ND ND 18.0 104 ND 18 0 101 
I36B trant-1.3-Dichioroprepyiene ND 10 ND ND ND 18.0 105 ND 18 0 90 
I9IA ChlerodibroaMMathan* ND 3.1 ND ND ND 18.0 99 ND 18 0 109 
I9IB OlehlorobroMoaMthano ND 2.2 ND ND ND 18.0 105 ND 18.0 100 
182 Ethyl aiethacrylate 

lodoaethane 
ND 0 ND M> ND 50.0 99 ND 50.0 99 209 

Ethyl aiethacrylate 
lodoaethane ro 0 ND ND M) 50.0 82 ND 50 0 99 

235 Methyl ethyl ketone 
Methyl Mtnacrylate 

N) 0 ND ND ND 18.0 94 ND 18.0 82 
238 

Methyl ethyl ketone 
Methyl Mtnacrylate ND 0 ND ND ro 50.0 100 ND 50.0 98 

285 Pentachloroethane M) 0 If) ND ND 50.0 96 ND 50.0 66 
326 1.1.1.2-Tetrachloroethana 

1.1.2.2-Tetrachloroethane 
ND 0 M) ND ND 50.0 98 ND 50.0 97 

327 
1.1.1.2-Tetrachloroethana 
1.1.2.2-Tetrachloroethane ND 6.9 tf> ND ND 18.0 96 ND 18 0 92 

••fH/lK •tiBn-ttsajrLians'.ss.-' 
!#«•#• M —rrepe aMtPM^twio* 

•tiBn-ttsajrLians'.ss.-' 
!#«•#• M —rrepe aMtPM^twio* snuS ^ m. ^ m. A 



ETC SNVmONMBNTAL 
TESTING »nti CEf^TIPICATION 

)96D Delta-BHC PEST/HERB OR56 
197 H«xachlorocycloDentac)ien« A/B/N 0R59 
196 Haxachicoetnan# A/B/N QR59 
199 Isoarin A/B/N 0R59 
200 Haxachlorophane A/B/N 0R59 
201 Haxachloroorocane A/B/N QR59 
208 Indanoll,2.3-cd)Dyr«n« A/B/N QRS9 
209 lodomatnana P4T QRSe 
210A I ron METALS OR60 
212 Isobutyl alcohol HTP4T OR57 
213 Isosafrols A/B/N QR59 
214 Kaoon* PEST/HERB QR56 
216A Laad ^CTALS QR60 
222 Malononitril# A/B/N QR59 
225A Marcury METALS QR60 
226 Mathacryloniirila HTP4T . QR57 
228 Mathaoyrilana A/B/N QR59 
230 Mathoxychlor PEST/HERB QRS6 
232 3-Mathylcholanthrana 

4,4'-Maihylanabis(2-chloroanilina) 
A/B/N QR59 

234 
3-Mathylcholanthrana 
4,4'-Maihylanabis(2-chloroanilina) A/B/N QR59 

235 hlathyl athyl katona P4T QR58 
238 Mathyl maihacrylaie P4T QR58 
239 Maihyl mathanasulfonata A/B/N QR59 
242 Maihyl oarathion PEST/HERB 0R56 
245 Naohthalana A/B/N QR59 
246 1.4-Naohlhoauinon8 A/B/N QR59 
247 1-Naohihylamina A/B/N QR59 
248 2-NaDhthylamina A/B/N QR59 
250A Nickal METALS OR60 
255 b-Nuroanilina A/B/N OR59 
256 Nitrobanzana A/B/N QRS9 
261 4-NltPOOhanoi A/B/N QR59 
263A N-NitPO«odiOhanylamina A/B/N QR59 
264 N-Nitrosodx-n-butylamina A/B/N QR59 
266 N-Nitposodiaihylamina A/B/N QR59 
267 N-Nitrosodimaxhylamma A/B/N QR59 
269 N-Nltposomathylathylamina A/B/N 0R59 
273 N-Nitrosomoroholina A/B/N QR59 
275 N-Nltposooioapidina A/B/N QR59 
276 N-Nitrosodyrpolidina HTPST QR57 
278 5-Nitro-o-ioluidine A/B/N QR59 
280A Osmium METALS QR60 
283 Parathion PEST/HERB QR56 
284 Pantachlorobanzena A/B/N QR59 
285 Pantachloroathana P4T QR58 
286 Pantachloron1trobanzana A/B/N QR59 
287 Pantachloroohanol A/B/N QR59 
288 Phanacaiin A/B/N QR59 
289 Phanol A/B/N QR59 
295 Phorata PEST/HERB QR56 
296 Famphup PEST/HERB QR56 
299 2-Picollna A/B/N QR59 
300A APOCIOP 1242 PCB/QC/EC QR30 
300B APOCIOP 1254 PCB/QC/EC QR30 
300C APOCIOP 1260 PCB/QC/EC QR30 
3000 Aroclop 1248 PC8/GC/EC QR30 
300E APOCIOP 1232 PCB/QC/EC QR30 
300F APOCIOP 1221 PCB/QC/EC QR30 
300G APOCIOP 1016 PCB/QC/EC QR30 
30IA Potassium METAL OR60 
303 Pponamida A/B/N QR59 
307 2-PpoDyn-l-ol HTP4T QR57 
308 Pypidina HTP4T QR57 
310 Rasorcinol A/B/N QR59 
312 Safrola A/B/N QR59 
314A Sal am urn METALS OR60 
31 7A Silvap METALS QR60 



ETC iNVmONUeNTAL 
leSriNO ana CEKTIflCATION 

319A Sodium 
323 
3:a 
326 
327 
328 
329 
330 
331 

1,2.a,5-Tetrachlorobenrene 
2.3.7.8-TCOO 
1.1,1,2-T®trachloroethane 
1.1,2.2-Teipachloroeihane 
T«tracr>loro«ihyUne 
Carbon tstracnloride 
2,3,4.6-T«irachloroDn«nol 
T»ira«ihyldiihioDvrophosonaie 

335A Thallium 
347 Toluana 

Toxaohan* 
Bromotorm 
1.2.4-Trichloroben2ttne 
1.1,1-Trichloroathana 
I. r.2-Trichloro«ihan« 
TrichloroaihyUna 
Trichloromatnanathiol 
Trichlorofluoromathane 
2.4.5-TrichloroDh«nol 
2.4 .6-Trichloroonenols 
2.4.5-T 
2.4,5-TP (Silvax) 
1.2.3-TrichloroDroDane 
iri5(2,3-DibromoDroDyl 

372A Vanadium 
373 Vinyl chlorida 
374A Zinc 

351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
364 
368 DhosDhaia 

Endrin aldthyda 
2-Chloro-l.3-buiadiana 
3-ChloroDroD«n« 
Action® 
Elhylbonztnt 
2-Htxanont 
Mothyl-iso-butyl keton# 
Styront 
Vinyl acttate 
m-Xyl«n« 
0*0 Xyltnts 
Masntsium 
Mangantsa 
Tin 
Cobalt 
Sultida as S 
Fluorida 
Btnzoic acid 
Btnzyl alcohol 
Dibanzoturan 
Isoohorona 
2-MtlhylnaDhihalana 
o-Niiroanilint 
m-Nliroanilina 
4-Chloroohtnyl ohanyl athar 
Htxachlorodibanzo-O'dioxins 
Paniachlorodibanzodioxin 
Ttirachlorodibanzodioxin 
Htxachlopodibanzofurans 
Paniachlorodibenzofuran 
Tairachlorodibenzofuran 

METALS 
A/e/Ni 
DIOXIN 
PST 
P&T 
PAT 
PAT 
A/B.'N 
A/B/N 
METALS 
PAT 
PEST/HERB 
PAT 
A/B/N 
PAT 
PAT 
PAT 
PAT 
PAT 
A/B/N 
A/B/N 
PEST/HERB 
PEST/HERP 
PAT 
A/B/N 
METALS 
PAT 
METALS 

PEST/HERB 
PAT 
PAT 
PAT 
PAT 
PAT 
PAT 
PAT 
PAT 
PAT 
PAT 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
DIOXIN 
DIOXIN 
DIOXIN 
DIOXIN 
DIOXIN 
DIOXIN 

OR60 
0R2e 
0R6I 
QR58 
OR58 
OR58 
OR58 
0R59 
0R59 
0R60 
QR58 
0R56 
0R58 
0R59 
OR58 
QR58 
QR58 
QRS8 
0R58 
OR59 
0R59 
0R56 
0R56 
OR58 
QR59 
OR60 
QR58 
OR60 

QP56 
OR58 
OR58 
0R58 
OP58 
OhSb 
OR58 
OR58 
ORSe 
ORSe 
QR58 
OR60 
QR60 
QR60 
OR60 
OR60 
OR60 
QR59 
QR59 
QR59 
0R59 
0R59 
QR59 
0RS9 
0RS9 
0R61 
0R61 
QR61 
QR6I 
QR6I 
QR61 



—ETC SNVI^ONUeNTAL 
W TESTING tna CE/^TIEICATION 

APPEfCTX TX 
GRANT TARIF 

COMPOUND NAME FRACTION TABLE 

1 Ac«lonitril« 
2 Acttoohcnon* 
A 2*Ac«tylAfflinofluor«n« 
7 Acroltin 
9 Acpylonit<il« 
11 Aldrin 
12 Allyl Alcohol 
13A Aluminuin 
14 4-Aminobioh#nyl 
»8 Anilin# 
I9A Antimony 
20 Aramito 
21A Aphonic 
27A Barium 
30 6tnzo(a)anthracan« 
31 Banzan# 
34 Banzanathiol 
35 Banzidina 
36 Banzo(b)fluoranchane 
38 8anzo(a)Dyrana 
39 o-Banzoduinona 
42A Btpylliun 
43 bii(2~ChloPoathoxy)mathana 
44 bn(2-Chl0P0athyl) athar 
46 bl$(2-Chl0P0i$0DP0Dyr)athap 

^ 48 bisl2-athylhaxyllohthalaia 
50 Mathyl bpomida 
51 4-Bpomoohanyl ohanyl athar 
54 Butyl banzyl ohtnalata 
55 2-sac-ButyI-4 .e-dmitroohanol 
56A Cadmium 
57A Calcium 
59 Carbon disulfide 
63 Chlordana 
65A Chloroathana 
71 D-Chloroanilina 
72 Chlorobanzan* 
73 Chlorobanzilata 
74 o-Chloro-m-crasol 
76 2-ChIoPOOthyl vinyl athar 
77 Chloroform 
78 Mathyl chlorida 
80 2*ChlorenauhthaIana 
^81 2-^loroohanol 
83 3-Chloroorooionitrila 
84A Chromium 
85 Chrysant 
87A Acanaothtna 
87B Acanaohthalana 
87C Anthracana 
870 8anzo(9hi)oarylana 
87E Banzo(k)fluoranthane 
87F Fluorana 
87G Phanathrana 
87H Pyrana 
38A CoDoar 
09B 1-Niiroohanol 
9GA o-Crasol 

HTP4T 
A/B/N 
A/B/N 
HTP4T 
HTP4T 
PEST/HERB 
HTP4T 
f€TALS 
A/B/N 
A/B/N 
METALS 
A/B/N 
METALS 
METALS 
A/B/N 
P4T 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
PETALS 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
P4T 
A/B/N 
A/B/N 
A/B/N 
METALS 
METALS 
P4T 
PEST/HERB 
P4T 
A/B/N 
P4T 
PEST/HERB 
A/B/N 
P4T 
P4T 
P4T 
A/B/N 
A/B/N 
A/B/N 
METALS 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
METALS 
A/B/N 
A/B/N 

OR57 
QR59 
QR59 
OR57 
OR57 
OR56 
Ofi57 
QR60 
QR59 
0P59 
Qfl60 
QR59 
0R60 
0R6G 
OR59 
QR58 
0R59 
QR59 
QR59 
OR59 
OR59 
QR60 
QR59 
0R59 
QR59 
QR59 
0R58 
0R59 
QR59 
QR59 
QR6G 
0R6G 
QR56 
0R56 
QR58 
0R59 
QR58 
QR56 
QR59 
QR58 
QR58 
0R58 
QR59 
QR59 
0R59 
QR60 
0R59 
QR59 
QR59 
QR59 
QR59 
QR59 
QR59 
QR59 
QR59 
OR60 
OR59 
QR59 



entv/nunmcrt I 
TESTING »na CERTIFICATION 

100 
101 
lo: 
106 
10? 
109 
MO 
1 11 
n: 
n3 
I u 
M5 
M6 n: 
119 
120 
121 
122 
123 
12a 
126 
127 
128 
129 
130 
133 

90B m-c-Cresois 
924 Cyanid#, Total 

a.a -DOO 
a.4'-D0£ 
a,a•-DOT 
Dibaniola.hlanihracan# 
DiDan2o(a.tlDyran* 
Dibtnjo(a,b)byr«n« 
Dib#n»o( a. i )Dyi"»r>a> 

1 .2*Dibrome'3-chlcirooroDan# 
1.2*Dibroniotthan» 
Oibromoffltihan* 
Di-n-butyl ohihalaia 
1.2*Dlchlorobtn2tnt 
1.3-0ichloroban2tnt 
1.a-DlChlorob»n2»n# 
3,3*-Dxchlerobtniidin# 
1.a-OiChiorO-2-but«n# 
Oichlorodif luoroRiathan* 
1.1'DlChlorotlhan* 
1,2-Dichloroaihan« 
1.2-Tran$-dichloro«thyI«n# 
1.1-Dichloroaihyltnt 
M»lhylan# cniorids 
2.a-DichIorooh«nol 
2.6-Dlchlorooh®nol 
2.a-D 
1,2*DichloroDroDan« 

36A cil-1,3-DxchlorobroDyl«n» 
136B irans'l,3-0ichIoroDroDyl«n« 

Dicldrin 
Oitthyl ohthalatt 
Thionizin 
3,3''Dlmathoxybanxidlnt 
D'Oimathylaminoazobtnztnt 
7,12*OimtthyIbanzoI[a]anthrac«na 
3,3'-Dimaihylbanzidina 
aloha-aloha-OimtihylDhanaihylamin# 
2,a-0imaihyloh»nol 
Dimathyl ohthalait 

162A m-Oiniirobtnztna 
163 a,6-Dinitre-o-cp#sol 

2.a-0xnitpoohanol 
2.a-Dxnxxrotolu«n« 
2,6-DXnXtrotoluana 
Dx-n-octyl ohthalata 
1.4-Dxoxant 
Oxohtnylafflxnt 
1.2-Oxohtnylhydra2int 
DX-n-oreoylnxtrosamina 
Oxsulfoton 

I7aA Endosulfan I 
1740 Endotulfan II 
175 Endrxn 

Ethyl cyanida 
Ethylana oxxda 
Ethyl mtthacrylata 
Fluoranthtn# 

191A Chlopodxbpomomtthana 
191B Dxchlorobromomathana 
192 Haetachlor 
193 Htotachlor aooxxdt 
194 Haxachlorobtnzana 
195 Haxachlorobutadxana 
196A Aloha-BHC 
1965 Bata-BHC 
196C Gamma-BHC 

137 
143 
144 
150 
151 
152 
153 
158 
159 
160 

164 
165 
166 
167 
168 
169 
170 
171 
172 

177 
180 
182 
184 

A/B/N OR59 
METALS OR60 
PEST/HERB 0R56 
PEST/HERB QR56 
PEST/HERB 0R56 
A/B/N OR59 
A/B/N 0R59 
A/B/N 0R59 
A/B/N 0R59 
P«T OR58 
P«T 0RS8 
P«T ORSe 
A/B/N 0RS9 
A/B/N QR59 
A/B/N OR59 
A/B/N 0R59 
A/B/N QR59 
P«T QRSe 
P4T QR58 
P«T QR58 
P«T OR58 
P«T 0R58 
P4T QR58 
P4T QR58 
A/B/N 0R59 
A/B/N QR59 
PEST/HERB 0R56 
P4T QR58 
P4T QR58 
P4T QR58 
PEST/HERB QR56 
A/B/N 0R59 
PEST/HERB 0R56 
A/B/N QR59 
A/B/N OR59 
A/B/N QR59 
A/B/N QR59 
A/B/N OR59 
A/B/N QR59 
A/B/N 0R59 
A/B/N OR59 
A/B/N QR59 
A/B/N QR59 
A/B/N QR59 
A/B/N QR59 
A/B/N QR59 
HTP4T QR57 
A/B/N QR59 
A/B/N QR59 
A/B/N QR59 
PEST/HERB QR56 
PEST/HERB QR56 
PEST/HERB 0R56 
PEST/HERB QR56 
HTP4T QR57 
HTP4T QR57 
P4T QR58 
A/B/N QR59 
P4T QR58 
P4T QR58 
PEST/HERB 0RS6 
PEST/HERB QR56 
A/B/N 0R59 
A/B/N QR59 
PEST/HERB 0R56 
PEST/HERB QR56 
PEST/HERB QR56 
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3:02 PM SAT. 13 JUHE. 
3161AI 

'ity Code: PZ-
^cl t; 16 

^||^enc:t file: 

wbsequencc 2 
•ethod: I169 03F:PZ 

elog-Prg Peree-Flle 

|3 

*i«hs 
5 

tPraps 
5 

Post-etii 
0 

step 
1 

1387 ETC GC Lab Chrp 
Fraction 
Sueervisor 
Batch »S_2L2SZ 

1-
standard 

,135 JkA,'& 
WOT/ 

Cone 
PPN 

Lot 
No. 

At.V /<1 t 

I /r7^^1 

Saaple'Name Btlf P-Flle R-File XOIl-F Std-A«t 3ap-Aat 
1 HEXANC 24 PN4132 RH4152 100.0000 1 .000060 1.600000 
2 fiC6303G 23, PN3523 RN3523 100.0000 1 . 006000 1.600000 
3 DU HERBAA 26 PN3S25 RN3S23 100.0080 1.000000 1 .000000 
4 C)U HERB A 27 PN3526 RN3526 100.0000 1.000000 1.600000 
5 OB HERB B 28 PH3S27 RH3527 100.0000 1.000060 1.000060 
6 DU HERB C 23 PN352a RH352a 100.0000 1 .000600 1.000060 

aC6903GS iti PN3S29 RN3523 100.0000 1.000000 1.000660 w S6606G JiX PN3531 RN3S31 100.0000 1.000600 1.000600 
» > HEXANE 32 PN4153 RN41S3 100.0000 1 .000060 1.000000 
fv S6606GS Jll, PN3532 RN3S32 100.0000 1.600000 1.000000 
n HEXANE 34 PN4134 RH4154 100.0000 1.000660 1.600000 
12 S660SG JS. PH3533 RN3S35 100.0000 1.000660 1.600060 
13 S6605GR PN3836 RN3536 100.0000 1.000060 1.000000 
M DB HERB A 37 PN3539 RN3S33 100.0000 1 .000600 1.000000 
ts S6602G PR3S40 RN3540 100.0060 1.006600 1.600000 
16 HEXANE 33 PH4155 RN413S 100.0000 1 .000000 1 . 000000-
17 S6603G JJL PN354, RN3341 100.0000 1.000000 1.000000 
18 S6604G Al, PN3342 RN3S42 100.0000 1.000000 1.000060 
13 HEXANE 42 PN4136 RN4t56 100.0000 1.000000 1.000000 
20 DU HERB C 43 PH3357 RH3557 100.0000 1.006000 1.000000 

# 
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TABLE 2: HETHOD PERFORMANCE DATA (QR23) 

GC/MS Tuning Data - Decaf luorot r iphenylphoap ina (OFTPP) for Basa/'Neut ra 1 
Ana lye ia Ana lye ia 

* Re 1 a t i ve Abundance 
Ion Abundance Baae Approprlata 

m/'z Cr i ter ia Peak Peak Status 

51 30-60X of mass 198 52.54 52.54 Ok 
68 Laaa than 2S( of mass 69 1.09 1.83 Ok 
69 (reference only) 59.42 59.42 Ok 
70 Lams than 2X of mama 69 .69 1.16 Ok 
127 4G-60K of maaa 198 50.29 50.29 Ok 
197 Laaa than IX of maaa 198 .36 .36 Ok 
198 Baae peak, lOQS relative abundance 100.00 100.00 Ok 
199 5-9* of maaa 198 7.03 7.03 Ok 
275 10-30* of maaa 198 22.58 22.58 Ok 
365 Greater than 1* of maaa 198 3.00 3.00 Ok 
441 0-100* of maaa 443 11.03 53.99 Ok 
442 Greater than 40* of maaa 198 92.52 92.52 Ok 

%'i 17-23* of maaa 442 20.44 22.09 Ok 

Injection Data: 
Injection Timet 

Run No: 
Spectrum Not 

06/07X67 Analystt 
17:57 Proceaaor: 
>J4755 QC Batch: 
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« Data File: >J4755::U7 •* 

otne: AP8/aNA,tJ 
i»*c: TEST MIX 

Opera tor: JQ6275 Date/Time: 6/07/87 17:57 
BTL*20 

This performance tune applies to the following 
amplee, blanks and standards: 

Sample ID Lab ID 

T'n. >TV75k 
> jyrn 

•Sfafcny^>TV?fe? 

Date of Analysis 

f 7 OUol 

f7!?frP7 
^7 n Cn,F 

M HP/ 
ISiML 

ft70fcPf 
^76 bo/ 

Time of Analysi: 

Vi^ 

jmib. 
zo'Vr 
241244. 

IfiUZZ 
jLZiin. 

.SILLL 
J22IZL 
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TABLE 2; riETHQD PERFORMANCE DATA CQR23) 

OC/MS Tuning Data - Decafluorotriphenylphospine (DFTPP) for Base/ 
AnalysIS 

K Re let ive Abundance 
Ion Abundance Base Appropriate 

m/z Criteria Peak Peak Status 

51 30-60S of mass 198 54.41 54.41 Ok 
68 Less than 2S of mass 69 .99 1.67 Ok 
69 (reference only) 59.43 59.43 Ok 
70 Less than 2\ of mass 69 .47 .78 Ok 
127 40-60'( of mass 198 40.51 40.51 Ok 
197 Less than IK of mass 198 .38 .38 Ok 
198 Base peak, lOOK relative abundance 100.00 100.00 Ok 
199 5-9H of mass 198 6.56 6.56 Ok 
275 10>30H of mass 198 20.99 20.99 Ok 
365 Greatar than IK of mass 198 2.34 2.34 Ok 
441 O-IOOK of mass 443 13.54 90.53 Ok 
442 Greatar than 40K of mass 196 90.15 90.15 Ok 
443 17-23K of mass 442 16.81 19.65 Ok 

Injection Date: 
Injection Time: 

Run No; 
Spectrum No: 

06/09^87 
19:31 
>14051 

Analyst: 
Processor: 
QC Batch: 
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IS Data Fila: >14051:;U5 

sme: HCP/'DEU 870609 •! Oparator: BHB334 Date/Time: 6^09^87 19:31 
•isc: TEST niX BTL# 1 

Thia parformanca tuna applias to tha following 
samplaa, blanks and standards: 

Samp la 10 Lab 10 Oata of Analysis Tima of Analysis 

STh >XV051 ff-7 ao 'i// 

jm. iLlii. 
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Til# >Ue5S 
Bpk: flb 896U 

eseee-

V 

;>eeo8-

S8ee»-i 

4a8ee-l 

3eeesJ 

280e»-

1»80»> 

89 
/ 

187 

\ 

• iiliUiJ 
188 68 

HCP^DEV 870609 •[ JZ'.J n 

198 

127 

187 
S 

iiiiUii'iifl 
168 

266 

\ 

288 
/ 

288 
i4 

278 
/ 

/'>" 483 

388 368 488 

Se*n 295 
18.76 

442 
\ 

iXf >ii * 
268 

-188 

•90 

80 

•78 

^8 

<8 

48 

•38 

•28 

'18 

'8 

TABLE 2: METHOD PERFORMANCE DATA (aR22) 

GC'^MS Tijr.mg Data - De.ta f I uo r o t r i pheny I phoap i ne ; DF"! H'P ' for Acirfs Ar.alys;^ 

S Relative Abundance 

m/r 
Ion Aour.cance 

Cr 1 ter i a 
Baae App r .-.D r i a t e 
Peak Peak Statua 

55.58 55.58 Ok 
0.00 0.00 Dk 

62.97 62.97 Ok 
. 31 .50 Dk 

41.23 41.23 Ok 
0.00 0.00 Uk 

100.00 100.00 Ok 
6.65 6.65 Ok 
22.36 22.36 Ok 
2.03 2.03 Ok 
13.59 88. 02 Ok 
86.21 86.21 Uk 
15.44 17.91 Ok 

51 30-60S of mass 190 
cd Leas than 2S of masa 69 
69 (raferenca only) 
70 Lesa than 2\ of mass 69 

127 40-60H of maaa 198 
197 Less than IX of maaa 190 
198 Baae paak, lOOX ralative abundance 
199 5-9X of maaa 190 
275 10-50X of maaa 198 
365 Greater than IX of maaa 193 
441 O-IOOX of maaa 443 
442 Greater than <iOX of maea 198 
443 17-23X of maaa 442 

In ject ion Date: 
In jection Time s 

Wun No: 
Spectrum No: 

Ll6-'-09/S7 
22: 06 
>14055 

Ana 1ya t 
Proceaaor 
QC Batch 

293 
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S Data File: >14055::U7 

Name; HCP/DEU 870609 
i5c: TEST MIX 

Oparator: BH8334 Date/'Time; 6''09/87 22:06 
8TL1> 5 

This performarvca tuna appliea to the following 
samples^ blanks and standards: 

Samole iO Lab 10 

acfciQic^rf03(i 
4Li2S2Xll35^7 

5UONC >Z^Obl 
-SljDStUj^l-

3^ 
4221I£J355Y 

HEZu^Si 

SfeQiFSr ^-19077 
<P7^b,/ n 
fr7QL/ n 

Date of Analysis Time of Analysis 

21',W 

(f70fe/n OOfO/ 
^70fc/n 00137 

5 r-lobfO 6ft/y 
^7ofay 0 fifths' 
f7ow n 0153:? 

Jlitnt-,/ n n?;// 
P70b/o 03 ;v? c

 c
 

n> 

OV.'5 7 
f^oUm ofafiy 
F•^^r^h/ 0 ofa.'s-T 
^70tyn o7: J7 

ft* .7^ 
SilSX. 
QVZl 

h') 
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ril* >14199 
fipk flb 13661 

isaee-

i4a««-

!3eee' 
i2ee»-

iieee-

leaee-

saaa-

7999-

6aaa-

Baee-

4999-

3999-

2999-

1999-

9^ 

69 
/ 

HEX.'BEV 9706819 •! TEST MIX 

199 
/ 

Sc«n 28S I 
18 .79 am . 

442 

127 
/ 

266 
/ 

110 
\ 

69 MJ 
169 

/• 
AJl 

224 

Ji 
296 
/ 323 

XaL 
399 

taC .mm 

'7' "z" I 

^' ' X'' ^ 

119 

109 

^9 

-99 

70 

-69 

«8 

-40 

39 

29 

>0 

TftBLE 2: METHOD PERFORMftNCE DATA IQR23) 

GC.^nS Tuning Data - Dcca f 1 uo ro t r i phen v I pfiosp i ne '.DFTAp) for Base/Neutral 
Analysis * 

* Re lat 1 ve Abundance 
Ion Abundance Base Appropr sate 

m/2 Cr i ter la Peak Peak Status 

51 30-60t of mass 198 44.41 44, 41 Ok 
68 Less than 2S of mass 69 0. CO 0.00 Ok 
69 (reference only) 54.35 54.35 Ok 
70 Less than 2X of mass 69 0.00 0.00 Ok 
127 40-60X of mass 198 41.39 41.39 Ok 
197 Less than IX of mass 198 0. 00 0. 00 Ok 
198 Base peak, IQOX relative abundance 100.00 100.00 Ok 
199 5-9S of mass 198 7.10 7.10 Ok 
275 10-30H of mass 198 21.31 21.31 Ok 
365 Greater than IJj of mass 198 1.82 1.82 Ok 
441 O-IOOS of mass 443 15.45 86.19 Ok 
442 Greater than 409( of mass 198 99.04 99.04 Ok 
443 17-23* of mass 442 17.93 18.10 Ok 

Injection Date: 06/10/87 
Injection Time: 10:34 

Run No: >14103 
Spectrum No; 1 rr 

Ana I vs t '• 
Processor: 
QC Batch: _ 

Af 
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ns Data File: > U103:;U5 

Name: HEX/QEU 8706010 •! Operator: BH0534 Date/Time: 6/10/87 10:34 
Misc: TEST MIX BTL# 1 

Thia performance tune applies to the following 
samples, blanks and standards: 

Sample ID Lab ID Date of Analysis Time of Analysis 

';77?ic>Tv»7y {Ssbis. 



ENVIRONklBNTAL 
T5ST7NG and CERVRICATION 

7/ 

ID IL. 

Subcontracted Analytical Results 

Facility 

ETC JOD # 

Sample Point: I I -iPMPib 
lF«cil>ty CoMi Sou'Ct Coot 

^22^^22 . Date Sampled: lS2lOl4L5Qj Time Sampled: 

r$ainoi« Pom' lO 

Lin* 
No. Parameter Table 

Units Of 
Measure Value MOL Comments 

MSTALS 
1 Arsenic OR 05.41 ug/i SO 

2 Barium OR 41 uo/l 150 
3 Cadmium OR 05.41 ug/l 10 
4 Chromium OR OS. 41 ug/i 40 
5 Lead OR 05.41 ug/i 50 
6 Mercury OR 05.41 ug/i 02 
7 Selenium OR 05.41 ug/i 10 
8 Silver OR 05.41 ug/l 10 
9 Iron OR 41 ug/i 30 

10 Manganese OR 41 ug/l 20 
11 Sodium OR 41 ug/l 10 
12 Antimony OR 05 ug/l 
13 Beryllium OR 05 ug/l 10 
14 Copper OR 05 ug/l 20 
15 Nickel OR 05 ug/l 60 
16 Thallium OR 05 ug/l 
17 Zinc OR 05 ug/l 5 
18 Boron ug/l 
19 Calcium ug/l 

20 Magnesium ug/l 
21 Aluminum ug/l 

22 Chromium, Hexavalent ug/l 
23 Cobalt ug/l 
24 Molybdenum ug/l 
25 Potassium ug/l 7 7nm 
26 Strontium ug/l 

27 Tin ug/l 

28 1 Vanadium uo/l 
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Appendix D 
Subcontractor's Data 

1) A coDy of originating suDcontractor's reoort is mciudea for 
all cata not generated wunm ETC's laDoratory. 

-
) 

I 



£SVIR0hMeN7Ai r- ~ 
W TESTING ana CERTIFICATION ^ " " 

AIN OF CUSTODY FORM (CC1) 

Seal No. ri ' 

Date 

.tTC JOD » 

Sealed. 

ad 

•ipany 

Address; 

Attn. 

Phone:. 

SAMPLE IDENTIFICATION 

actlity: I I I I I I . _ 

,P0,0.: , I ^^(y5^pJ^7^^^\ 
Sowftt COM 
mom Mioai 

•lonOolo 
rrvMMoo) 

lion Timo 
ooeo IK. eiociii 

iiOMoo nouf* 
IIOI 

TOW' lompw Oo«u 10 
noil lutiiiri 

* -iur:i Coo'w: 
••I (W) OutUll (0> Bottom SoOimont.... |B) Surtaeo tmpounomont.... (I) Laochoto Collactlon Syt (C) Otftar . 

.jii iSi Hivof/Siftam .(Wt Gowofotion Point (Q) Tfoaimant raclllty fh Laaa/Ocaan ILI SoacHy 

" SHUTTLE CONTENTS 

.1X1 

BOTTLE 
Neo 1 TVBO I filxa 1 BrMorw ANALYSIS FHt (Y/N) 

SAMPLER 
ObBBrvationa 

LAB 
Observatlont 

u //O w 

1 ^]¥n/irxi- ^/i/o , O ^ SrJ'-
l/OlJ 

\
 

%
 /i/c 

1 kJiw> 4/c 
• \ 

r 
/ 

• 

CHAIN OF CUSTODY CHRONICLE 
Date: ////^ Time: /^//^ 

1. 
Shuttle opened By: (phnt) ^^^^ 

Signature: ' Seal #: i^-Q Intact: 

2. 

I have received these materials in good condition from the above person. 
Name: Signature: 

Date: Time: RemarKs: 

•1. 

4. 

I have received these materials in good condition from the above person. 
Name: ^ Signature: 

Date: Time: Remarks: 

Seal#: Intact: Signature: 

aBUSeONl.YOii.n.flav n.... ^ 7 TU,,.- / Al. : ^ 

SHUTTLE' / "7 TCI.J .(; P «e'i . 7^ <" r-HMH 



CTr^ £NV(PONWeNT>H. 
'C / w reSTiNG tna CERTIFICATION 

Appendix E 

Chain-of Custody Forms 

1) A tieia Chain-o1-Custody form (CCD is included for all samoies 
shipped by ETC shuUie. 

2) An in-house sample Chatn-of Custody form is included for ail 
samples not shipped Dy ETC shuttle. 

3) Any additional Cham-of-Custody material provided Oy a client or 
by a Client's sampling agent is also included. 

4) A subcontractor's Chain-of-Custody form is included for any 
analytical work not performed withm ETC's laboratory. 

5) Analysis and Extraction Custody forms are included for the 
period the sample was m ETC's possession. 

) 



TC 
I AIN OF CUSTODY FORM (CCI) 

ENVIMOWMENTAL 
TESTING »na CERTIFICMT10N 

Seal No. 'j "''Q' ^ prn joo a -"•* y -

Date Sealed. 

Attn.:, 

x<gd. &0U/7-
Phone;. 

SAMPLE IDENTIPICATION 

•aciiily: WK 
3i iple Point: 

•owe* Coot 
l3-li 

?l, I II till L 
TP5t/)^ 
I I I I I 

Taut tvmm *«im ifi 
I'll 

•unOait •laftTMw IHM* 
IKtl iMIrtrt (rVMM«00l IMD M. OOMU 

uret CodM: 
III (W) Outtaii (01 •onem»«din««ni....(t) eurtacaimpeuntfintnt....(() UMehat«CoUaeUonSyt.....(0 OtlMi.. 

Soil rSi Nivor/SiiMm (H) (}«n*raiion^eint ....(0) TnMimamliMiUlv (T) LsaeiOesan (U Sewity . 
.(XI 

SHUTTLE CONTENTS 
BOTTLE 

No I Typa I Sin Proserv. ANALYSIS 
SAMPLER 

niLcriN) Obeervetlons OlMamt^ 

Z1 //o 

1. 

CHAIN OF CUSTODY CHRONICLE 

Shutll.Op.n.d By:(^mi) ̂  ̂  D«t.: jT/f /jltp; /OZ:iO 
sign.tur«-. ^ii4. ylkff^/yixr Seal#: t/C/ Intact:"Z^ 

2. 

I have received these materials in good condition trom the above parson. 
Name: Signature: 

Date; Tima: Remarks: 

J. 

11 nave received these materials in good condition from the above person. 
Name; Signature: 

Date: Time: Remarks: 

Shun,. s..,.d ^ 

Signsture: 

.AB USE ONLY Ooentd By: 

SHUTTLE# 

Intact 

•7 
TEMP. *0 

. Date: .Tlrne: 

>SEAL# JZgrgl^COND. 



t TESTING tHQCUKVflC^IHJM 

HAIN OF CUSTODY FORM (€01) Date Sealed. .By:^ 

Company:. 

^ ity/Site: 

mi Attn.:. Bob Bartholoaiew 

Chicago Incinerator Phone:. 312-646-5700 

Address: Chicago, IL RECD MAY'51987 
SAMPLE IDENTIFICATION 

^cility: I I I 
BaciMlAtW COM 

i I 

ample Point: 

ifn 

I t 
YM, SBmaw 10 

till 1 |/ Mbi51 
PE 

LuU 
tian Daw 

(VYiwM/oai 
•unTMta 

aaoonr cieckt 

Souret COOM: 
Wtii (W( Ouilaii.. 
Soil . .iSl Sraai/Sin 

.101 
.(Ml 

ioiiomSodMnam. 
Oanoraiion aoini . 

..(i) 

. (Ql 
Surfacalmpc LaaeitataCoiiaeilenSyt (C) Oihar .(XI 
Traatmam Paeimy (T) Laaa^Oeaan lu Soaeily . 

SHUTTLE CONTENTS 
BOTTLE 

ANALYSIS 
SAMPLER LAB 

Mo Type Size Pieeerv. ANALYSIS mrr/Ni Observations Obeervatiens 

1 A Igal BM03 Radioactivity N 

1 B IL Cool Ganeral N 

4 C 

1 B IL 6lQIaOH Cn N 

B IL Zinc Sulfide N 

Lcatata 
w 

1 P SOOml HM03 Metala (total) N 

1 P 500ml H2S04 Nutrients N 
• 

1 I 100ml Cool4C Total Collform N 
• 

CHAIN OF CUSTODY CHRONICLE 
0,1,: Tlm«: 

1. 
Shuttle Opened By: (print) 

Signature: Intact: 

2. 

I have received these materials in good condition from the above person. 
Name: Signature: 

Date: Time: Remarks: 

3. 

11 have received these materials in good condition from the above person. 
I Name: Signature: 

Date: Time; Remarks: 

LAB USE ONLY Opened By: 
SHUTTLE# .TEMP. *0 .SEAL# .COND. 

ifi-: i-r1...>.V,T-AY^ 



eNvmoNMeNrju. 
I W resTiNG v>t ceimFicATtoH 

'fELD PARAMETER FORM (CC2) 

ETC JOB# 

Sample Point I3 L 
&aurea Code 1.0 

' ' I 

FIELD PROCEDURES 

n<MOI DATI 
orrMMOO) 

SAMPLING METHOD i; 

STAKT pumat 
Hf Cteck) 

I I I I I I'll 
bAKCO HW WATtR VOL IN CAtlNO 

(Oaiieui 
VOLUMf PUNQCO 

(OAUenw 

ampler Type 

lampler Material 

A*8ubm«nlb«« Pump 0>DlDP«f/Bett)« 
B-tSCO 
&BiPCM«r Pump 

A-T«(lon 

Tubing Material {.'jjjl" 

iample Composited //y 

P-Scoop/Sttov«i 

C^C 
D-Plattte 

C'Potyatnyttn* 
O^liicon 

X.Ott)«r 

X-OttMr 

X-Othcr 

(snon OTHIR) 

•SSnSfYorSBT 

(•RiOFY OTMIW 

Well Elevation (ft/msl) 

Depth to Ground water (ft) 

Groundwater Elevation (ft msl) 

FIELD MEASUREMENTS 

I i I I Well Depth (ft) 

i I I Sample Depth (non-well) (ft) 

JLL 
UL 

I M 1 I I 

X 

r*-<i 

A^) 

®T0» 

(STD) 

(STO) 

I8t 

2nd 

I I i I I I aixr^ 

3rd 

(STO) 4th 

(•c» 

•tas'C 

•131 *0 

TutUMIIy 

•I3I*C 

NTU 

FIELD COMMENTS 
Sample Appearance:. 
WeatherCandlUan*- /OJ*>^/PA 

FILTERING: Uit Chain of Custody (CC1) to Indicate which bottles wera ftltersd 

SamBler Employer CrU^-^ < 7- Zd / c 
(Rrwii 

I certify that sampling procedures were In accordance with applicable EPA state and corporate protocols. 

^7//^ 
(Out: (Stynaiwrai 

OBiGiNA. 



SNVmONHieMTAL 
C I w resma am ct/mncMVOM 

FIELD PARAMETER FORM (CC2) 

ETC JOB # r^sm 

Sample Point iS ig 
SowteaCoM 

I I I I I 
SamoM aeini i.O 

r''^\OS\Oj I I/L?I/ 
^unai o*T( 
(VTMMOOI 

iTAWT auWJE 
aaooHrCMw 

FIELD PROCEDURES 

IZiii^ I I I I I 
tukniOMm WATW VOU IN CASINO 

(OAHOnai 
VOLUME auNOtO 

lOaiionti 

SAMPLING METHOD; 

Sampler Type D A-Submof«lbto Pump 
S-ISCO 

D-OippeMBottlo 
E4allor X-Ottwr 

Sampler Material 1^1 
^BIAOO#f rUmP 

A-Toflon 
B-Moui 

C-PVC 
D^lastle X-Otnor 

Tubing Material .ri A-Ttflon 
8-Tyflon 

C-Polyethylono 
OSIllcan X-Otrwf 

(sacciar OTNIAI 

oatoaYoiNin 

Sample Composited I Yffj) A/O 

(tftcinr OTHM) 

Well Elevation (ft/msl) 

Depth to Ground water (ft) 

Groundwater Elevation (ft msl) 

FIELD MEASUREMENTS 

I I I 1 I I Well Depth (ft) I M i M 
i I I Sample Depth (non-wel I) (ft) 1 I I 1 I I 

M I 1 I I 

1st 1 1 1 ISTO) i« 1 1 1 1 1 1 .rr. 1 
apaa.aaaa. 

£r.dl 1 1 1 1 (STB) 2nd 1 1 1 1 1 1 .r-Ti 1 
»• 

old 1 1 1 1 (8TD) 3rd 1 1 1 1 1 I.T=^ 1 
»N 

4 th 1 1 1 j (STO) 4th ! 1 1 \ \ rTr 1 

1 
»A 

1 1 1 1 ca 
aaaa-aaaa. 

i 1 "1 1 1 [NTU 
tamAt* Tam TwfkW N* 

FIELD COMMENTS 

Mill LJ 
fMp* IMM 

J LJ 
1 I M I I I LJ 

I I I I LJ 

Sample Appearance;. 
Weather Conditions;.^ 
Other AyyJ/' 

FILTERING: Ust Chain of Cuatody (CC1) to Indlcata which bottlaa wart flltarad 

Sampler 
(Arifiii 

EmplO)rer 

I certify that samf^ing procedures were in accordance with applicable EPA state and corporate protocols. 

lOaiti (t*dRdtyffi ' 

QPiGiNA^ 



CTO Ht'iooitlnrti 
C / imf 'eSf'tS ifririCtriOh LABORATORY CHRONICLE: Sample Preparation Departme: 

QC Batch » I>( 

FRACTION 

Ami <ml) 

a.T 

6FIKE 

Cone. 

Sample 
Number 

Log Sample 
Linli 1 Vol. (ml) 

Extract i 
V2Uni!l Comments 

.StjasM \.9 

vl' !'r"'C 1 ,.A i 1 

1 
'iC: 1 V'v ' •' 

1 1 
1 

1 1 

1 

1 . ' ! 
; 

; 1 i 

! 1 

i 
1 

1 

. y--

/I- 'x/;'- ; ^ rc. i i 
; 0 0 r. / 1? 

zcxs"^ s fs-i) 
1.0 

• 

Let# 

ti CfiA. 

21.222. 

Analytit. QP9:/?i^+ LC. 

Matrix 

Turnaround fv LY 

Data. 

Extraction Method; 

y • 
Sap. Funnel 

Continuous 

Soxhiat 

Other 

COMMENTS 
t-Tj e/^ 

cj'7 '2-

6.S' f<0/f 8URR0QATE 
Amt (ml) I Cone. > Let# 

ifr'A^ «« f.r £^>2JS2I^ ILSJJ_ 

UPDfSupcrvtton ^ 

Splke/Surr. Verified: 

Set'up: 'T" r"* 

Concj ULt ... ̂ •'tlrr 
•AAOi aaM ^ rc WM eift 



eNVmONUBNTAL 
C f W/ TESTING $n0 CEHVFICATION 

FIELD PARAMETER FORM (CC2) 

ETC JOB#. 

Sample Point 
Saute* ^AA* ' ftAMiti* 

CLC^ 

SOulMwOOt UmpM Point 1.0 

FIELD PROCEDURES 

^T{Oy%OA |/|^/|^ lAnS 
PUMGC DATt 
(•* MM 001 

SAMPLING METHOD: 
^ UWI n 

STAtrr Po«oi 
(24W nr CiocAl 

b>nco MM 
I I I I I 
WATIR VOL IN CASINO 

lOANOnti 

I ' I I I 
VOLUME Punoio 

(OtlionAl 

o 
RK'D way ' 5 W 

B-ISCO 
&Blsdd«r Pump 

/9 A-Ttflon 
B-MsttI 

Sampler Type 

Sampler Material 

Tubing Material 

Sample Composited Y^J 

A-Subm«rslbl« Pump D-Olpp«r/Bottl« 

A-Toflon 
B-Tygon 

E-B«ll«r 
F-Scooe/Sttovei 

C-PVC 
D-Plattic 

C-Polysihytena 
EVSIIIcon 

X-Othar 

X-OttMr 

XOtlMf 

(SMCIPV OTMim 

(SMCItV OTMiiT' 

(SPf CIPY OTHER) 

FIELD MEASUREMENTS 

Well Elevation (ft/msi) 

Depth to Ground water (ft) 

Groundwater Elevation (ft msl) 

I I 1 II Well Depth (ft) 

Sample Depth (nomwell) (ft) 
U. 
i_i 

1 

1st 

2nd 

.^1 • ioit:'i (STO) 
1st /\^3\0iP 

' \0\/ I ISTD) 

3rd 1^1 1^1^ «T0) 

4th 

2„d / 1^1^1^1^ 

(STO) 4th 

•tss*c 

/\C\C\0\0 
ca 

Ssmaio Tonip 

•las'c 

MTU 
TiMMIIy 

J I I I I I I L 

FIELD COMMENTS 
Sample AnnwaranrB- U Pir/ 

Weather Conditions:. 

wrrr^K 
25222. 

FILTERING; Use Chatn of Custody (CC1) to Indicate which bottles wrt fllttrtd 

Sampler Employer 
(Rfinii 

I certify that sampling procedures were in accordance with applicable EPA state and corporate protocols. 

lOti*' iSignaiuft) y 

CS'GiNA. 



- / 
ii 

J 

FRACTION 

fr 
rc A 

/4 r o ck lor /A»C 

wampi 
Number 

Log 
Link 

Sampiw 
Vol. (ml) 

ft-A Vol. (ml)P«r 

»N—1 ACIP 
Comments 

S'kkCK x 1 c-br 

o
 

t"̂ \ 

( O 5 o 

SktCl 1 o 5*. c 
-T: Ljy / c 

1 

\y s-^c / o 5c 
J"/ LCS- osry S-HO / 5n 

SbCcx $, rxo /r5 

SUC2 Sx rno /.L> .fP 
>S LL OH (:0O 1.6 

i:CU b Jw C)C 1.0 S.O 
• 

CPC ^0^ / 0 5r? 
C: OH S, fO o Id r.ci 

0' ix r^o /a 50 
oc 6 >1 6 f »1 s-io / «) 5-0 
OCfc-ioH *J Ti-O /n 5Q 

s*ao /.£) 5.0 
SFIKE 

Amt (ml) 

0 f 
n I ^ 

JLL^ 
^ I 

Cone. 

••'•/i.f 
IIS 

LOtf 

JL^LIZZL 

uliiA. 

QC Batch # /' '• 6 7 y 
AMlyti. rj-p-i / I^C A.v_ 

/^pp / P'gj.r • Z--

PP'I /Pg>r •"'Fr-n 

Matrix . W-- n 
Turnaround K) C.' 9>, 

.... 67^-/i-7 
Extraction Method: 

Sop. Funnel . y 
Contlnuoua 

Soxhial 

Other 

COMMENTS 

I 11 ^ —"' ^ 

SURROGATE 
Amt (ml) Cone. Let a 

BN: 
1 I I \ I I ACID: 

Set-up: / V-. ^ j^s.-sLLf uPO/Supervison ^ 

Sa^onc Sconc.: ̂ QjtsifLsi^ Solko/Surr. Verified: aft KC.U. )Hu t-n 



DATE 
FSACTIONI^^^^ 

LABORATORY CHRONICLE; GC-MS Department 

I NSTRUM 
SEQUENCE FILE_-
METHOD P'LE 

ANALYST(S) 

SUPERVISOR 
BATCH i s 

iHUtI INITIAU 

CUKRCNT 
CSOS STATUS 

C«LIW«TION 
/ UAO«TCO 

STAiT stOA / 0®TC 

•Y 

STANOAAO 
CONC 
PiM 

1 

/f)^S£./ c. 

2,S1>^ 
LS * 

1 1 
i 
1 
1 

j • 
1 

NAME OAIA 
PILC INJ 

ALS 
• OIL 

SPECIALS 
(wmn A.TYPB 

srh jL^xf. O4.?2^/ 

OC76ZL. wCr ftJV 1 

# 

1 

<L?r^ 

I 
IZ-7AS-^ 

CLLSS// , 

jAzrv 1 

1 

1 

JLofiL 

eUsS^J 1 ' 

• ) • 
1 



LABC>.«.ORY CHRONICLE: GG-MS Dep nent 

DATE 
FRACTION 
'NSTHUMENT 
TUMP PUP 

SEQUENCE FILE • 
J^T+HOD FILE 

•"10 FILE J1 * 
ANALYST(S) 

SUPERVISOR 
BATCH #•$ 

l*Vl*U 'MI'IAU 

CUKPENT 
CSOS STATUS 

STANOAPOS 
UPDATED 

STANOAPO 

yy^C/fUL 

±±]1 

CONC 
PPM 

UOT • 
NO. 

J22-

/£! 
/O ?a 

COT 

ACQ 

wi» I • T 

NAME DATA 
PILE 

uL 
INJ 

ALS 
I Dtl TAPE! SPECIALS 

(WPITE A.TYPC) 
PLUS 
Y/N 

M. 
rof 7o.?2\/ .SW 

>C flCkuJn Myc/Sfan Z 

7052.1/S >L2a. 
7flSZI^g >CZ5?2 I 

.iA. 

g>C"?oSSx/S. 
J! 

il 
32uIUb4icusA/&Ea. 
-SJ2. bLC 

6Ffe m-3 

ISJ 
rs <r —1 eoS^N/ 

ZD2LZ252S^^L-: LLSiSaa 
J2£J:IS2S::Z 

^C^LaOl 

•81,/tS •0(^^ 

JSC 

M 
^ jaUL^aSLS. 

ILIL.22^ 
<Z£LL2S:^ 
'SoooWR Sv 

??>\/ 
/^C7n's?\;s sa 7 

lie 70 52^3 
>raga7 

(lUo8 f 
ylz, AflL^ 

L. 

U LM Ix/ist >r.->Lm 
f Q.L 70?m t ~ 

-*A 

>a£jL 
X-Lfcf/ 

•C -1/./?. 
1! 
of 

(SRX iHd mMvie 



- :• M r K i 
•••qjtnce iili-
•»«cur:tM Cede: 
>t4nnei «; c 

i v'JU-

QE 

juL..-i2u:f.r..r i 1 
= ; ht.f.04f':OE 

1 » i O'p-P-' g F'ir i 11 

•Pn.ps Step 

•?o Fost-Btl* Pcjt-u'ihrw 
0 0 1 

Supsr V 1 £ c - /">>. ! 

A 

£ a t e Ti # £ f7 

irir. rar <3 
ucnc 
FFPI 

Let. 
WO . 

\JS3£S. 
/ , /• 1-71,0 i ^>0 i 

toiL i i ? lUUl \ D.S 1 I^SO 
A 1 0,^ 1 /-r^57 

I'L'4-L. \' 0.'5 1 <2- \V4t> i 1 7^47/ 
A 72.5^ 

1 » 

•«npl«;S 
S*mpl Et 1 n ?-Fi1* K-F11e X.ti i-F : tc-Hnit Smp-Hflit 

1 riexPr^E 1 PH-S3! PN3331 1 0 0 . 0 0 0 0 1 .000000 1.000000 
2 fvCerOAG FN3E32 ?.H3932 1 0 0 . 0 0 0 0 1 .000000 1 .000000 
3 91260 0.5 3 FH3j3; F.M3S33 I 0 0 . 0 0 0 0 1 .000 000 1 . 00 00 0); 
4 9126 0 1.0 4 PN3£.-4 PI,•3334 100.0000 1 .000000 1.000000 
5 Hi 26 0 5.0 e PH3S35 FH3335 100.0000 1 .000000 1.000000 
S QC6904Gi 4 1!? F N 3 5 3 6 P. H 3'3 3 6 100.0000 1 .000 000 1.000000 
7 S6606G 

hJi-> 
FM3B37 PN3337 100.0000 t .000000 1.000000 

96606CS 4 hJi-> PH.3£.35 PH3S3'3 100.0000 1.000000 1 . OOOOC'O 
9 S6605C o PH3S39 RN333'5 100.0000 1 . 000000 1,000000 

1 0 S6605CF iT PH3g40 KN3540 100.0000 1 .000 00 0 1.000000 
1 1 ?6602G rr PH3S41 PN3i4t 100.0000 1.000000 1.oooooc 
l^i S6603G PM3g42 ftN3S42 100.0000 1.000000 1.000000 
13 S6604G TT PN3S43 F.N364 3 100.0000 I.000000 1.000000 
14 H1 016 0.5 1 4 P K 3 5 4 4 FM3344 100.0000 1 . 000000 1.000000 
15 01221 0.5 15 PH3645 F N 3 P 4 5 100.0000 1.000000 1.000000 
16 01232 0.5 1 6 PH3S4C. F.H3346 100.0000 i.000000 1 .000000 
1 7 01242 0.5 1 7 PH3.P47 PH3347 1 0 0 . 0 0 0 0 1.000000 1.000000 
IS 0124S 0.5 1 E PP'354E PH3343 100.0000 ; .000 00 0 1 . OOOOOt; 
19 01254 0.5 1 9 PH3i:49 KN334'? 100.0000 1.000000 1.000000 
20 012 6 0 0.5 2 0 PH3S50 hN3350 1 0 0. ..'i 0 0 0 1.OuuuOO 1.000000 



CTr* f<»nmOfttm<i. 
C f 'IttiKMCia 

DATE 

LABORATORY CHRONI irGC-MS Department l^'c 

FRACTION 
SHIFT. 

n. NSTRUMENT 
\ TUNE FILE 

SEQUENCE FILE 
-W6T-HOO FIL 
ID FILE JS.' 
ANALYSKS) 

SUPERVISOR ^ •xJ 
BATCH «'s A>t;7ny^vv 

miriAu 

CURRENT 
CSOS STATUS 

«eo 

STANDARDS 
UROATEO 

e«Ti 

•T 

STANDARD 

K 

• — 

CONC 
PRM 

-if-
ft i::Kg- rrp 

LOT 
NO. 

szr-i 

3321 

LOT 

± 
to 
10 

NAME DATA 
FILE 

wL 
INJ 

ALS 
• DIL TARE! SRECIALS 

(WRITE A TYRO 
RIUS 
Y/N 

• >£SI17 •l;^" 
' 9 '• • 

c t: OU'M 
y.Qtno5^V >istia SVJ- Ok. 

>£3IIR 5-i!- L.J. fft: It. 

a I X.0 5Lju 
/ 
/AJ 

/Or >O^L/' "5 F R / sui 4-«- /O.AAJI- *• /O'.io' 

/Or >£iUl VkJU /r.'rc 

P-6f<b iZ3 J>UL<- tOf /?<Ti 

eAoioL»\/ > £ S1 i-M /fiVL. 

SAft (OUV s (iff M 4,UL A/R ftAYlaNj 

StfUCi^ 5*1^ 
1 •' 

, ̂  L»U0SVS =>£liarv 5.^ i/,., 

|;f^ <i.ucr^ ^E.S/2S 

. ru 
vf//</iAr>7v ' H 
p^nioa/« >r?>\52 ^.P ( POetf 

AT fW, P«4.0FGUVA I'.ID 
f^/oo\n/A/ >e:R! J{1 P«^r rAG^r 

^ 1? 1 /^yjJLrvO 

O-flFO, ><( 

P.flFfl, UL A • b y;/!? 
^.s <U 

>C'3,VOp SJi iiHin 0 

£3\*(0 irtr in.0 
rtaTCSHV •) E^I*J 1 M€ >u 



C I W 'f S''*c ««« CI <iriO« ORATORY CHRONICLE; GC-M. ipartraaot 

DATE 
FRACTION 
INSTRUMENT , X 
TUNE Fll P 

, IFT. 

SEQUENCE FILE 
^ET-HOOFILE 

IOFILE 
ANALYST(S) 

SUPERVISOR 
BATCH « 

SCR .. ' 

I^vlttl INITMU 

CURKENT 
CMS STATUS 

STAN9AR0S 
UROATEO 

STANOARO 

;w 
—I 

a n 7 
/ 

CONC 
PPM 

LOT 
NO. 

LOT 
VOL. m 

kCO 

»l» 

OATI 

•T 

NAME DATA 
PILE 

uL 
INJ 

ALS 
f OIL •tA^« 1 (WRITE A TYP© 

PLUS 
Y/N 

.Oc-it,S2My >C£i/3 
n-7 V »r 3c -iM 1 ML 

'%.uurs^\i Q e>»f 

3 Qc 

v.:^.v7 > / N sw M r® 
:i 

'=^ 3.. 

• 

\ 
1 

^ 



£TC rtirlSc'IIi'ecJw'iCiif'O" LA^ ^rlATORY CHRONICLE: Sh-.v'® Preparation Departm 

Sampia 
Numbar 

Log 
Link 

Sampia 
Vol. (ml) 

Extract Vol. (ml) Commonts Sampia 
Numbar 

Log 
Link 

Sampia 
Vol. (ml) Add 1 BN 1 DER BNI 

Commonts 

^Uci. i.'c /.o AO ftrn Ir 
/ c AO AO 

\ 
1 

S O^Cf/ ( 0 /.Q AO 

/.o AO AO 

AO i.o t.o- V/ 

5&0 5? 5-//77 |C»C6 /.o AO to ftfS/ftp At in ucr 

5^059 J/ foa' /.O />0 to . 
^(C AO AO AO i CAi{ i rs 
C{5>C 

1 

AO 
I 

/o ( 0<' 
ry 

•^•515^ 
5C.-0C"J 

,•*) 1 j) i ̂ 

^1^51 

• ' i 

\ooi^ 
I 

AO / 0 to 

^' j 

i 

4' AO to t.o 
1 

V 

5 -77*>( J/a?/ fv A.e> AO APQ/T 
5773Z Ad to t.o 
•57733 

tfj 

\, / 

rw— • Q^rt 
1.0 

1 

t.o t.o \ ^ 
-rJTZ 

f 
da/in 

fer^ ^ IS^^SSMS 
r •' f ' »« L' • iH.f 

1 vl^ 1 TV t 

::^"rinp ^ k 
^5^1 / 1 i iCc'JC^ /' c to >1/ 

\rrr.. /.C AQ t.o 
yrrr. AO /o t.o 

yuurjC'fr\\ •116 1.0 AO t.o 

/.O U±-. to 

Matrix Mt O 

.ihM. 
Nautral 

BM* . 

Acid 

Oarlvitizad BN 

Extraction Method 
PtlHIMl s 

COMMENTS 

4U'ep?a4c-^Cc (cit^w 
T C< W-.4—fc-* — 

STf! 

^17 W f t /S r 

f V. 
— 

btnetieiK 

> v>. /. 

*"•7' ^ 
BN nrn-tfiwr? 
BNCONC: 

AGIO C0NC:d<4Lw^Sfc. 

Supefviaer«2lifljUL^Lji^ 

FRACTION SPIKE . SURROGATES 
Amt (mO cone, Lota Amt (ml) Cone. *'%tl Lot« 

mifj\ 1 1 r IV./yv: t<. S.3c^ 
It 1 ' .yx't*jr 

hi/htAt 4.. 1 C-. .brJtoz 7^557 
OiVi'A 1 r It.*: /«r 

1 r Iff:- /S-' 
• • 

O^jViL "Vryj KK'A -HTjf; f C 5C///V- ir.tti 
CTC 'OM* 



C / U If •«« CC»' » ci"0«l LABORATORY CHRONICLE: GC MS Department Pi Ur 
nATP SHIPT 
PPAr.TinN wyryn/Q. 
(NKsTRIIMPWT E 

STANDARD 
CONG 
PPM 

LOT 
NO. 

LOT 1 
VOL. ^ 

TIJNPPIIP 
SPOUPNCP PILP 
METHOO PILP 1+^ /t 
ID Fll F \Xi*r i: 

AWAlYfiT/Pl >6*:^/ 

SUPPRVIROR r~ 
BATCH 

i»«.UM IMITIAU 

CURKENT 
CSOS STATUS 

A^A 

STANOAROS 
UROATEO 

RATsi 

CURKENT 
CSOS STATUS 

A^A 

STANOAROS 
UROATEO 

RATsi 

CURKENT 
CSOS STATUS 

A^A 

STANOAROS 
UROATEO 

RATsi *GO 

Wl» 1 

NAME 
.m 

DATA 
FILE 

7 

uL 
INJ 

'* "' A 

ALS 
« OIL TAPE! SPECIALS 

(WRITE A-TYPE) ^ 
PLUS 
Y/N 

•y&r C£«PD/ IDCJL/ APb Ir^T ?-o,1 
^ r^( 7ccy^/^ In:^? 

e^/iW- Mc^ 
e-7,itfr (7V:L 

U.O3N/ oy iv.-J 
p-^/<4-7 ny 

K)r. 
lrJf70 \l(\ 0)^ 

fp(jtb M V k)(2- 'SwMOl.Cwi" 

V/ 6*3 Kl > t A/r, 

e3i^2j •deJ I'.ino 
W iA^/ci- -pf p^M-i 

E3\«;X4 ^r? 
^ 1/ \ <n: 2:?k 
'SfN 

E.2VS7 Vc. 
r nJ 

E^LSq CfiCA^*^ I /nJL 
7/^p,'7nsMv<; t3t t«rN 1 i' 

r.nm J Ay,/ /?=&yrvor 
^RBP> E31C,\ nk PS.91 Afl - i't^ 

,/0P,7O5,'lV E.lMc,fl ij i/r. 
'J^,705MV ta\u3 1 A i 
(OG705MV/ satftW • TK 071 

6716? ij >c 

rrr 



ItmQ 40^ aAti#<4liO« LABORATORY CHRONICLE: GC-MS ueparimenl 

iLzfril 
5N / 

DATE 
FRACTION 
INSTRUMENT 
TUNE FILE 

.SHIFT. 

JL 

SEQUENCE FILE. 
METHOD FILE _ 
ID FILE 
ANALYST(S) _^jbL 

JLS££S1 

SUPERVISOR 
BATCH 

/ISQR QflTLAJL^ U&ULffV-±. 
rs_G2ZHZ3S322 

#i|AHMNmu 

CURRENT 
CSOS STATUS 

ACQ 

STANDARDS 
UPDATED 

EI 

STANOARO 
CONC 
PPM 

LOT 
NO. 

LOT 
VOL. 

NAME DATA 
PILE 

uL 
INJ 

ALS 
• OIL TAPEI SPECIALS 

(WRITE A-TYPE) 
PLUS 
YIN 

>TV7fc; -Ik. 

S -^7 . 

Ai-

>JY7<V -If 

SC,22.Lr' • >3^1 L<r .to 

>jry7AA 

Pi i"»/ >J^747 

&A//?- 7T 5yO_ pA^. 3 

f^p^ie/zA-rr If 

.SJTM v ?c >nrv?7D 

6r(L<i76r >rTM-77; 

d)(!.fo<r7A r V >aM713 37 

Sfi, JiT-S C_fv 7JW77:?> 

iMaiTir >.'TVT7I/ 

>JV77i" «fl5 

7jy774 </l 

>J''/777 V.J 

^cnnt^r 7.TV77J' 

77H775 w 
&k)A STb IT >J'i7gD 

« vr 
^P»/SA//f TT yj-Y-fQ 

.S Cfloir tn 

s^oo'tc _ >J-Y7L1 V/ 
m 

yjiin yf 

7.rv7<^^ 5^ 



ETC ftiimcLALJRATORY CHRONICLE! GC*MS uepartment 

DATE 
FRACTION. 
INSTRUMENT 
TUNE FILE. 

Jli2=J2L^ SHIFT. 

SEQUENCE FILE, 
METHOD FILE _ 
ID FILE 

'rrrrm/ 
<^>rrj 

ANALYST(SrZZZZI^^ 

SUPFRVIRDR 
BATCH «'S or A9 7/ 

:;3JfcX 
IKIASI miTi«u 

CURRENT 
•CSOSSTATUS 

STANDARDS 
UPDATED 

STANDARD 
CONC 
PPM 

LOT 
NO. 

LOT 
VOL 

-r-- + aU /^r^l % 

nci!^ nr XT T- AO tsrn. n-8, e.urn 
Rtl ̂ TH. M, g. T , a*?! 
(^NjriA 

AP% Anh TT T Si" 
iff oV to 
ao> r4o- /4i < 

ACQ OATI 

WIP •T 

NAME DATA 
PILE 

uL 
INJ 

ALS 
f DIL TAREf SPECIALS 

(WRITE A-TTRE) 
RIUS 
Y/N 

1 AoJ' jll 1 r><c: oi-.t/. 

"RAJA ^Th HT 7.TM T 37 2 . J 
TT 3 r :J&LIAS 
T >JM73*r V J 

APff /"Sjjrir^ 

o
 

r
 /s nfiPsAJ • 

4Pfl/gAJA ITL >:3M7MI 

•TT >rM7VJ 7 V 3APAAR 
-r >.Tv 7U3 • / 

Tk^-t/nixi 7 JU 7VV 7 «<> 

(scc^csi r yji/VUS' lo 

rst >jru;w^ it 

^c,e,a*rr s >JW7V7 IS 

SfcAorc R 7.TM7W5 /R 

<i^/Sr,Xr >TV7Yfr /y 

>JH7^X> 

46A<o5'r 7JV7.5^I It 

S Loa RC- > J*WTO n 
S77.^/r >Tw7r3 ir 

7 7 ji-a r 

/ CS/'A'^yV >341 ̂ S" 
• 

;2« file IT-S-7 

.<;7-Z> TT >jr Y75it 

APX lAjuA-STDfT • 

-F. J Jf > J ^ 7.TW l^S Jit 

1 S('n.s-*tX. > J"V 740 

) 



C I W rrsr>«c CM T>»»C4rtO« LABORATORY CHRONICLE: Sample Preparation Departr 

Jz 
Si 
is 

FlUCnON 

fr 
rL-CX-i22^ 
PfR? 
/4 r e tL L lo r 

Sampla 
Numoar 

t-og 
Link 

Sampta 
Vol. (mO 

Extract 
tJiVoUml}ps}r Commanu 

S'^J-.Ck. 'i 1 (:or s" 2 O 1 o 5 o 

ShtC 1 o 5*. Q 

S. LSi 1 c yC 

SLUCL 
t 

\/ rS'O 1 o 0 

S; o?y rno / D 5.n 

SbiCT^ rxo lo 

- to b C 3 S X rno /.O fr<? 
i t DH Jj 1:00 in 

s I c 0 C)0 LO S.o 

oc b to 

oc i'i :)'/J-, roo id •r.cs 

oc (,qOH ix r^o /a 
oc 6 S 0 ^ *1 rio / 0 5'0 
OCfo'ioH «H .5-iro lb 3 a 

1-0 50 
SFIKE 

Ami (ml) 
0 
O > ^ 

JOJ. 

Cwie. Lot# 

JJLUL 

LCU^ 
jJLjLSLTL 

QC Bitch » i 10^ 
Analyiii -r P f. / 

/»pq / >^gj>r , 

Mitrtx r\ 

Turnaround AJ T ft 

»••• 7 
Extraction Method; 

Sap.Funnai y 

Centinuoui 

SoxMat _ 

Other 

COMMENTS 

J.m.l^llJLll •"> " 

SURnOOATE 
Ami (ml) Certe. Lot • 

•N: 
I I I ^10; 

Sdt-up; / UPD/Supdnrfor. -
—.-»— ./nr7 t KStr«i«« ?Q/IA^JLTKIL Soiko/Surr. Vorifltd; oQyiiu S t.->^ 



rvviaOkMrnrti 
'€simc.-4ci»<"<t"o» LABORATORY CHRONICLE: GC-MS Department 

SHIFT CONC 
F 

LOT LOT 
-RACTION Kf? ON STANDARD PPM NO. VOL. 
NSTRUMENT m~r-mn 1 
ruNEPiLP —r HCP S4d jii" 500 

SEQUENCE FILE ftH-H Ul--, ^00 

•1ETHOD Pit P ft u<- P -T- J 00 

DPILE TM^P . _ 1 rr* put ., . 
XNAl V4r.. VrfV'fi.AA.l NOO 

JPFflVIRnP 
.ATCHJf'a dCLtO") , 

intut INlTUU 

CURRENT STANDARDS 
UROATEO CSOS STATUS 

STANDARDS 
UROATEO 

STANDARDS 
UROATEO 

CO OATI 

•T 

NAME DATA ul 
INJ 

ALS 
1 DIL TAPE! SPECIALS 

(WRITE A-TYPQ 
PLUS 
Y/N 

T-NO^'t nii l^'.l/ 

M/-V 54d TTT a . 
TT 
-r t/:i^ 

"7^-«!4 mtv T^b5'5* 5 Dtf lHof 
OfLQ^ZC V 
nrLciC7C^ TMOri- 1 
SL uoS'C 
SttO-iCS 
SLtO^CR JTHOLU ID 

S febOMr TMog.1 It 

scco-sc TMObl It 
n 

C_ X^otoS It 

SL C»QSIC T?tOt5' IT 
l<*^4 PIM'Y -TNO(DV K »: jf-.or 

•rNoL,9 K 
st,a»oMc TMOtpS •s 
SL,f.oC.C THol® 
<;3.<sii c_ "THjni • M 
s-n?|->,(i J^c^^ n 
S to ?<ir T4513 2T. 

• 

miY 1 
• 

HPI :?U —LI TMIOM 5 tU'l. 

xseis 



iPii'T'*' r»' 
tv,»r s 

t • 
I r 
• f \ ^ 

?! 17 PM FRI19 JUNE. 1907 
Sequence filet S170PB 
Security Code: QZ'-
•hannel 11 17 , , # 

^ y/?>7 
Subsequence 1 
Hethod) N6S04C:QZ 
Dialog-Prg Peree-File 

•Ushs 
5 

Iso 
0 

#Pep« 
S 

Post-Btlf 
0 

Stop 
I 

Po*t-«ehr# 
1 

ETC ac Lab Chisq 
Fraction _ 
Supervisor 
Batch *e 

Standard 
7?^^ /f 

!cra5 

C- l_il 
-C> 1 

1 
^ I.I. 

1 ^ / 
Vim a t g-off 

^piv a 

%2^\ 

'itat 
0.aS 

Saeples 
Sap-Aet Saeple-Haee etio P-File R-PiU XDil-F Std-Aet Sap-Aet 

1 HEXANE 1 PH5391 RN5391 100.0000 1.000000 1.000000 
2 QC6904C 2 PHS392 RN5392 100.0000 1.000000 1.000000 
3 TEHP A 3 PH5393 RNS393 100.0000 1.000000 1.080000 
4 TEMP B 4 PN5394 RNS394 100.0000 1.000000 1 .000080 
S TEMP C 5 PN5395 RN5395 100.0000 1.000000 1 .008000 
s QC6904CS 2 6 PNS396 RN9396 100.0000 1 .000000 1.000080 
7 86663G 7 PN3397 RH9397 100.0000 1 .000000 1.000080 
a 86603CS 2 8 PNS398 RNS398 180.0000 1.000000 1.000080 
s ISO 1A 9 PNS399 RNS399 100.0000 1.000080 1.000000 
10 HEXANE 10 PNSOeO RN9400 100.0000 1.000000 1.000000 
11 ISO IB 1 1 PH5401 RHS401 100.0000 1.000000 1.000000 
12 HEXANE 12 PNS402 RN5402 100.0000 1.000000 1.000000 
13 ISO tc 13 PHS403 RH5403 100.0000 1.000000 1 . 000000 
14 HEXANE 14 PHS404 RH5404 100.0000 1.000000 1.000000 
15 TEMP B 15 PH5405 RN540S 100.0000 1.000080 1.000000 
16 QC69C4CS 1 T6 PNS406 RN5406 100.0000 1.000080 1.000080 
17 S6602G 17 PN5407 RN5407 100.0000 1 .000000 1.000000 
18 S6602CS 1 18 PH8408 RN5408 100.0000 1.000000 1.000000 
19 ISO 2A 19 PH5409 RH54e9 100.0000 1.000000 1.000000 
20 180 2B 20 PH5410 RN8410 100.0000 t.000000 1.000080 
21 $66040 21 PN9411 RN9411 100.0000 1.000000 1.080000 
22 S660SG 22 PN8412 RN5412 100.0000 1.000000 1.000000 
23 S660SCR 23 PN84t3 RN5413 100.0000 1.000000 1.000000 
24 S6606C 24 PNS414 RHS414 100.0000 1.000000 1.000000 
2S TEHP B 29 PN5415 RHS419 100.0080 1.000090 1.000000 
26 ISO 2C 26 PNS416 RR54t6 100.0000 1.000000 1.000800 
27 ISO IB 27 PNS417 RN5417 100.0000 1.000000 1.000000 
28 XHOIVA-.05 28 PN5418 RN541B 100.0000 1.000800 1.000000 
29 IHDIVB-.OS 29 PHS419 RN5419 100.0000 1.000000 1.000000 

I^T" 



8:10 Pfl SAT., 13 JUNE, 1987 
•Sequence file: S164AA 
Security Code: QA 
Channel •: 13 

SubTcqucncc t 
Method: «6804T.'QA 
Dialog-Prg Aerae-Pile 

ETC ac Lab 
Fraction _ 
Suoervisor 
Batch is Qr 

Chronicle 

standard 
A.aA/f*C^T 

Cone 
AAM 

QiQI, l-g1. 
£Ji. 

t A.»a/ PftCT to., ,oi 

Lot 
He. 

I 

•Ushs 
5 

loo 
0 

tPep* 
5 

Poot-BtlA 
0 

Step 
1 

Poot-«shf# 
1 

^»A / PEem^tauTAlo., a . o.ad 
ibahSt 
'bftbfl I 

I Ptf ft/ Poirxia cai.. tci to to a.fl 
I, — 
I 

A.P8/PCST3^ e.A>.TrM O.ac 1 
fSTti rar 

lba%7 I 
.iaJkkb.! 

« « ' 
JiutiLl 
^AlAl 

re^T ao -gT.> .» e i ,«.a.fcei 

\NV4 B 
.1 giOf 1 

o.os* 
I 

a-lei 

Saople-Naee 6tl« P-File R-Flle XDll-P Std-Aot Sap-Aat 
f HEXANE 1 PH4 051 RN409I 100.0080 1.000080 t.000000 

• 2 QC6904G 2 PH4052 RN4992 100.0080 1.000000 1.000090 
3 TEMP A 3 PN4053 RN4053 100.OOOO 1.000090 1.000800 
•4 TERP B 4 PN4054 RN4054 100.0000 1.008000 1.080000 
5 TERP C 5 PH4055 RH4055 100.0000 t'.000000 1.900000 

.6 QC6904GS 2 6 PN4056 RH4096 100.0080 1 .000080 1.000080 
S6603G 7 PN40S7 RN4057 100.0080 1 .000800 1.000008 

• S6603GS 2 B PN40S8 RN40S8 100.0080 1 .000000 1.009090 
. S tSO 1A 9 PH4059 RN4889 100.0000 1 .000000 1 .900000_ 
" 10 HEXANE 1 0 PN4060 RN4060 100.0080 1.000000 1 .9000001^ i 

11 ISO IB 11 PN4061 RH4061 100.0000 1.000880 1 .900000^ 
/ 12 HEXANE 12 PN4062 RN4062 100.0000 1.000800 1.090000 
13 ISO 1C 13 PN4063 RN4063 100.0000 1.000008 1.000080 
14 HEXANE 14 PN4064 RN4064 100.0000 1.000000 1.009000 

' 15 TEMP B 15 PH4065 RN4069 100.0800 1.000080 1.800000 
• 16 QC6904GS 1 16 PH4466 RN4066 100.8000 1.000800 1.000008 
.^17 86602G 17 PN4067 RN4067 100.0000 1.008000 1.000090 

18 S6602GS 1 18 PH4068 RN4068 100.0080 1.000000 1.880880 
19 ISO 2A 19 PN4069 RN4069 100.0000 1.800000 1.000800 
20 ISO 2B 20 PN4e70 RH4970 100.0080 1.000000 1.000000 
21 S6604G 21 PN4071 RN4071 100.8000 1.008000 1.000008 
' 22 S660SG 22 PH4072 RN4072 100.0000 1.800000 1.000088 
^23 86605GR 23 PH4073 RH4073 100.0000 1.000000 1.000008 
'24 S6606C 24 PN4074 RN4074 100.0800 1.000080 1.000008 
23 TEHP i 25 PN4075 RN4079 100.0080 1.000080 1.990008 
26 ISO 2C 26 PN4676 RN4076 100.0000 1.000800 1.900000 
27 ISO IB 27 PH4077 RH4077 .100.0080 1.000800 1.000090 
28 INOXVA-.OS 2B PN407B RN4e7B 100.0080 1.000080 1.900990 

> 29 IHDXVB-.08 29 PN4e79 RH4079 180.0000 1.000000 1.900000 

# 



£TC fiir»«w*«iwic«now LABORATORY CHRONiCLE: Sample Preparation Depart 

FfucnoN SMKf 

Sampta 
Numbar 

Log 
um 

Sampla 
vrntrnt) 

Extract 
Vol. (ml) 

1 
Commants 

Z/CCUT] IV s-c 
5-C 

UO r-c 
\ ' i '0 r-c 

iC:C^O^' ZlOf-^ SO 6 

SCO 5'D 

«" U f03 » SoO (f.O 
sso r-0 

x^<oS n sio PO 

Anrt (mfl 
1.0 

COM. Lot# 

lS^Jl2u 

QC Batch • 

Analysis 

Matrli Hi 0 
TumareunO 

Data 

Extraction Method: 

Sap. Funnal 

Contlnueua 

Soxhiat __________ 

Othar 

COMMENTS 

sunnoaATE 
Aim (mO Cone. Lot i 

Sot-Up; !Z iiO UPO/Suporvloor. : Qpt^. 



r-M FSI.. 1i .'UNiZ 
eq'^ence t;l«: 5160HC 
cc'jr itv Code : Pi3 

:-bitcuf.I 
« 11" '3 . M ? 0 4 F ; P 0 

t -JS" 

IJ I o 3 - P •• a P*r«(»-F i 1 c 

#U*hi 
5 

I so 
0 

#Pmps 
5 

Pojt-eti# 
0 

:3top 
1 

Po«t-U*njr# 
f 

tTC GC L30 Cnrcv 
Fr jct :cn 
Sup4r vijor 
6-tcr. *s 

Zt anoard 

WS. 

Ldnc 
PPM 

Uwt 
.'•! 0 . 

Jl 
JJL 

jglS. 
252^1 

I I 
ij2S$Zi 

.1-^: 

iiaBtp 1 es 
Satip 1 c-Hamc eti# P-Fi Ic R-Fi1« JiOil-F Std-fimt imp-Hut 

1 HEXHNE 1 rN2346 RN2346 100.0000 1 . uOOOOO 1.000000 
2 QC 6'? 04G 2 PN2347 RH2i'47 100.0000 1 . 000000 t.000000 
3 fir3 I 0.1 3 PN234S RH2948 100.0000 1 . 000000 1 . 000000 
4 fiP3 I 0.5 4 PN2343 RN2943 100.0000 1.000000 1.000000 
5 fiPB I 1.0 PN2550 RN2950 100.0000 1.000000 1.000000 
6 fiPS II 0.1 6 PNi951 ftN2951 100.0000 1.000000 1.000000 
7 fiPS II 0.5 7 PN2952 ftN2952 t00.0000 1.000000 1.000000 
3 «P3 11 1.0 PN2353 ftN2953 t 00.0000 t.000000 t.uOOOOO 
9 QC6304C3 3 9 PH2954 RN2954 100.0000 1.000000 1 .00 00 00 

1 0 36© 04C 1 0 PN2955 RN2955 100.0000 1.000000 1.00 00 00 
1 1 S6604G3 3 1 1 rN2556 RN295© 100.0000 1 .000000 1.OOOOuO 
1 ;> S6© 05G 1 2 PH2957 RH2557 100.0000 1.000000 1 .00 00 00 
13 S6605CP 13 PN2'353 RN295d 100.0000 1 .000000 1.000000 
1 4 Fri; OiG 14 PN2959 RN2959 100,0000 1.000000 1 . 000000 
1 S S66 03G 15 PH2360 RN2960 100.0000 1 .000000 1 . 0 0 0 0 01'l 
l(i 3 6 6 C> 6 G 1 6 PN2'36I . RN2961 100.0000 1.000000 - 1.uOOOOO 
17 fiPa I 0.5 1 7 PN25'62 RN2962 100.0000 1.000000 1 . 0 0 0 u 0 0 
1 d flpa II 0.5 13 PN2963 RN2963 100.0000 1.000000 1.000000 



Page 1 of 2 

«9 

ru» >J4744 
•pk Rb S719 

«aee-

s««»^ 

S2t»^ 

4t»e< 

44aa^ 

4aa». 

3««»^ 

329*^ 

2ta»^ 

24«9^ 

2M»^ 

U99-

i2ee-

aae^ 

49 

9 

RPe<'>NR ,«J 
CHH 

TEST HIX 

198 

ii 

127 
/ 

119 
\ 

ii 
99 IM li9 

1*7 

299 
/ 

224 
/ 

ii 

442 

31* 

asr^ 
f y *** I 

3i9 399 4*9 

Sean 172* 
21.81 •in. 

rli* 

188 

r** a 

•98 

•*8 

«8 

^8 

:39 
a 

^9 

18 

^ -

TABLE 2: nETHOO PERFORMANCE DATA (QR23) 

GC/nS Tuning Data - DecafluorotPiphenylphoapme (DFTPP) fop Bese/Neutpal 
AnalysIS 

K Relat1ve Abundance 
Ion Abundance Base Apppopr late 

m/x CrIterla Peak Peak Status 
---------- ----— 

51 30-60X of mass 198 58.59 58.59 Ok 
68 Lass than 2% of mess 69 .82 1.12 Ok 
69 (reference only) 72.85 "72.85 Ok 
70 Lees then 2S( of mass 69 0.00 0.00 Ok 
127 40.60)( of mess 198 48.77 48.77 Ok 
197 Less then IK of mass 198 0.00 0.00 Ok 
198 Bess peek, lOOK relative abundance 100.00 100.00 Ok 
199 5-9K of mass 198 5.52 5.52 Ok 
275 10-30X of mass 198 17.16 17.16 Ok 
365 Greater than IK of mass 198 2.02 2.02 Ok 
441 O-IOOK of mass 443 9.28 66. 01 Ok 
442 Grsater than 40K of mass 196 71.91 71.91 Ok 
443 17-23K of mass 442 14.05 19.55 Ok 

Injection Date: 06/07/87 Analyst 
Injection Time: 08:00 Processor 

Run No: >J4744 QC Batch: g)r i>90Z 
Spectrum No: 



Page 2 of 2 

ns Data File; >04744::U6 

Name; AP8/BNA,*0 
Misc: TEST MIX 

Operator: JQ627? Date/Time: 6/'07/'87 8:00 
BTL* 9 

This performanca tune applies to the following 
samples, blanks and standards: 

Sample ID Lab ID 

orkirB.tLX^TvTvk 

Tfcfe(?gyr^Jl7Tr 
5 >Jf7y7 

g77V^>T^^?3 

Date of Analysis 

frl^bQl 
^7ofe07 

ifTnfeP? 
_£2Aifl2__ 

±lakfl2 

jtiom. 
.flajeal. 
jUskSiL 
±22iiSLL 

Time of Analysis 

9tlll 

//;2S-
ti-tn 

J2UL 
/v.-ov 

JLILLL 
.Ziu££. 

\i<^ 
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ril# >J4736 
Bpk 0b U3U 

laeaeJ 

u»«»i 

8068 

7088^ 

8888 

6808-

4088-

3888-

2888-

1888-

/ 

nP8/BNP,*j 

198 
/ 

TEST mx Se*fi 1726 
21 .88 bin. 

127 
/ 

118 
\ 

8 187 

88 188 lio 288 288 

442 

288 

224 
/ 

298 
/ 

1*8 

323 483, 

118 

188 

-98 

88 

78 

-88 

-88 

-48 

38 

-28 

18 

JU 

TABLE 2: METHOD PERFORMANCE DATA (QR23) 

GC/MS Tuning Data - Decaf luopot r iphenylphosp ine (DFTPP) for Base/'Neu t rp i 
Ana 1ys1 a 

K Re 1 a t 1 ve Abundance 
Ion Abundance Baaa Approprlate 

m/z Cr 1 ter 1 a Peak Peak St a t ua 

51 30-60)( of maes 198 51.51 51.51 Ok 
68 Laaa than 2S of mass 69 .60 1.12 Ok 
69 (reference only) 53.68 53.68 Ok 
70 Leas than 2H of maaa 69 0.00 0.00 Dk 
127 40-609( of maaa 198 46.31 46.31 Ok 
197 Laaa than IK of maaa 198 0.00 0.00 Ok 
198 Baaa peak, lOOH relative abundance 100.00 100.00 Ok 
199 5-9K of maaa 190 6.48 6.48 Ok 
275 10-30H of maaa 198 27.79 27.79 Ok 
365 Greatar than IH of maaa 198 3.11 3.11 Ok 
441 0>100K of maaa 443 15.25 91.23 Ok 
442 Greater than 40K of maaa 198 95.42 95.42 Ok 
443 17-23K of maaa 442 16.72 17.52 Ok 

Injection Date'i O6/'O7/07 Analyst i 
Injection Time: 01:06 Proceseop: 

Run No: >J4736 DC Batch: 
Spectrum No: 

ZD ^7 



Page 2 of 2 

ns Data File: >J4?36::U5 

Name: ftP8/'BNA,tJ 
Hisc: TEST niX 

Operator: JQ6275 Date/Time: 6/'07/'87 1:06 
BTL* 1 

This performance tune applies to the following 
samples, blanks and standards: 

Sample ID Lab 10 

>11111 a m >lViO 

V)- >7t7Y^ 
>D^iy3 

Date of Analysis 

mfcfil. 
HSfeSI 
ZlckflL 
-ClfiiSL 
222fzSL 

Time of Analysis 

ami 
a2i22 
S3-21 
gyi^if 

_£22it£L 
jaLZZ. 

21nhsl. 
jt£UL 
Qf'f} 

iM 



:4 0.>' 

; 

J n 

1 !:ii 

ii 
J 594 ,i: 

4 ii!,. 
:|iii 1.1 

I ll 

•ii •! ill 

; r« 

Wi 

• • I. 

147 
) 

40 ii lie 
I ' I I" 

160 

407 
I 

200 

rio*) 
r 

^0 

}€0 
r 

u 
te 
W w 

i-40 

c 
-?0 

h 
h 

•-=L=; :; "ET'rio:^ eEP="'::RMflNCE .•O«?21' 

••-ri;nc Ca'i - 5r rmo *•" 1 uo fotsenzene i BFE :• for "olatilei Mnal 

"•i z 
I jr. Mb jr;dance 

C e r 1 a 

S Peiati>.'e Mb'jndanrt 
Base Apbrccr-iate 
Peak Peak ta • . : 

•• J 
— rr 

- o 
t 

1. • M 

i 'C 

I'T-MCS C" -.-.aa! P" 
7 0 -0 S z • m a 1 5 • ^ 
Ease peat". 100'» relative abundance 
e-0% o rnaat 9? 
Leas than IS of mass 95 
U'ester than 50S of mass 95 
5-PS cf mass 
'45-iOiS of mass 1*^4 
5-'PS cf mass 176 

In;ec-ic- Date: 05-'17''37 
Inject ion Time: 02:00 

'V' 

Ptj r I'lc '• 

6pectr:jr,i f ic : 

Ana Iyit: 
ocessor: 

QCy Batch: 

21.3^ 
51.27 

1 0 0 . 0 C 
7,59 
0.00 

72 . 7" 
B!79 

79.26 
6.40 

/ g 

^•1 C 

5 I.'57 
10 0. ; 0 

7,59 
0.00 

•70 -"T 

3.67 
100.63 

9.10 

Processor: 

J I. 

"Ii. 

Oi. 



t r . t 

T" 17 jperat:-'-: I'S T » ^ ; rue 

T-i« • p r rr.sr.c e "jfie applies 'o 
I s rr,; 1 • ! . j 1 a tiI j siP ! T and 8 r p * : 
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•^ELi 2; r^E"^HOC- =EP'?OPriANCE DATA fQP2l> 

-• - '"i '.-.in •; 2 i *. a - r'cm-f luorobencene rarr,. ;-r. ' '0 1 ^ t I 1 es Ar a ; , I : ! 

S Pelat 1ve Apuncan:* 
I on ^ounaance Base App noc n ; a r e 

f.'l * C r 11 e r 1 .a Peat-- Peak 

?0 '.-.ass ®9 21.«o 21.-0 ' V\ 

TO-sOS mass 99 91.-9 91.-9 'Jv 
aer Base p e ai' , 10OS re la t ive abundance 100.00 100. 00 
•^c ?-?S o' mass ^9 7.09 7. 09 

1 "7 uS S S t n an IS o mass 99 0. 0 0 0 . 0 0 •; 

1"^ 2 r e a t e r than 90S of mass 99 S2.66 92.6c 0-
1-=- e-os of mass I'a 6.6"^ 3.0- O'-
' -1 ;is 0* mass 174 32.99 99.00 

1 ?-9S o' mass 176 6.00 7.27 I 

In lecr ion Date: 09'12 --52D. 
i '• JSC t I on T I me 

Pun No! 
Eo« :r-uri. rto ; 
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14:76 

ia.'.'' 
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'•^5LE :: ME-HGD PEPFORriANCE ' QR21 

--- ~ata - E'cmiMucrcoenrene ' 0FE'.' for ','0 I 91 : 1 e« Mr, a 1 . t ; 1 

S RelatI •ym M b 'J r. C ,X; r " » 

lor AeunOance Base MtP r CZ- '' : i *: e 
' r C r 1 t e r 1 a Peak -e *>- I

I
I
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 •
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~ 0 1 r - -j 0 S C' f mail ' S 21. ' 2 r ^ 

-c "0-s0% 0- rr,9t' •=? S2 .27 ^•2.17 
•z s Ease peej, lOO'-i relative abundance 100.00 10 0.: 0 •, • 

-0 S-P't of mass 9? 5.73 S.73 Q. 
Lees :han IS of mass 9? 0.00 0.00 ji 

C-reater than SOS of mass 9S 81.41 21.-1 •. 

—c e-«S of mass 1"'4 7.01 S.-'i 
•^S •lOiS of mass 174 31.22 99 . 76 •| 1 

7- '-=S c f rriass 176 C • H** -, 07 C: 

In ;ec t 1 or, Oa t e : 
In ;ec r ; cn T j me; 

Run *")o! 
Spec t rum No; 

os.'i2 ••s: 
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mm 
An a I y 

Proceaecr 
QC Eat 

r/^^/^ 
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TABLE 2: METHOD PERFORMANCE DATA (QR21) 

GC/MS Tuning Data - Sromof1uorobenrene (BFB) for Uolatiles Analysis 

H Relative Abundance 

V 

Ion Abundance Base Approprlate 
m/2 Cr I ter la Peak Peak Status 

50 15-40S of mass 95 22.24 22.24 Ok 
75 30-60S of mass 95 49.59 49.59 Ok 
95 100.00 100.00 Ok 
96 5-9H of mass 95 6.03 6.03 Ok 
173 Less than IS of mass 95 .56 .56 Ok 
174 Greater than 50S of mass 95 90.70 98.70 Ok 
175 5-9S of mass 174 8.36 8.47 Ok 
176 95-lOlS of mass 174 96.00 97.26 Ok 
177 5-9S of mass 176 5.89 6.13 Ok 

tn ject ion Date: 
In jectI on Ti me: 

Run No: 
Spectrum No: 

05/15/87 
04:59 
>E3161 
?S^1 gVM, 
SUf>,T 

Ana 
Proeessoi 
QC Batch: 

lyst: 
esor: . LssJ^ 



Pace 2 of 2 

nS Data File: >E3161::U4 

Name: UQft 870515 E Operator; SB58S3 Date/Time: 5/15/87 4:59 
nisc: P-BEB 

This performance tune applies to the following 
samples, blanks and standards: 

Sample ID Lab ID Date of Analysis Time of Analysis 

,StftrMyr7e3ii/r'l i-iQS-ir 
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IHOLt 2: ntlHUU etKl-UKnWNLt UMIH 

bU/ns luning uata - bromot iuoPODenzene ibP'bi for bolatiles Hnalysis 

\ Ke1 a tIve HOunoance 
ion Hounoance base Hppropr late 

m/z Lri tenla Keak feak status 

t^U 10-4Ut Of mass yi7 2J.^U UK 
y"? >U-6UH Of maas yi7 y2. U4 y2. U4 Uk 
yi7 base peak, lUUK reiatwe aoundance lUU.uu lUU.uu Uk 
yo 1?-y>* Of mass yy b.y;^ b . ̂2 Uk 

1/.? Less than i* of .jaass yy u. uu u. uu Uk 
1/4 breater than yUH of mass yy yy.^y yy .:<!y Uk 
1/17 y-y>i of mass 1/4 /.a> /.ay Uk 
1/6 yy-lulK Of mass 1/4 9U. uu yb./4 Uk 
1// y-y>8 Of mass 1/6 7.yi /.66 Uk 

injection uat«: 
i n J ect1 on Iime: 

Kun No; 
bpectrum No: 

16: 14 
>t.>li7;» 

Rnalya 
Hroceaoo 
UC baton: 

t: 
r: . 

SLShL4titil-£LZL 
^flrr 
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niac: K-tthd 

uparatop; nuKHb uate/iimei 9/'X4/b/ 16:X4 

inis pertormance tune applies to the toliowing 
samples, oianKs and standards: 
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Tr-sLE 1: riETHDD PERFORMANCE DATA ' QP. 21^ 

- - ""'i "j"-:"; Ci's - rromo'luoroDensene ' BFE ? f 0 '• '.'0 1 a t 1 1 • : Ar a ! . ? 1 5 

S Re 1 a t 1 i-tb'jndar.c-
lor, A&.jndance Base Aoproo'late 

h • C r ; • e r 1 a Peak Peau £ t 5 : . 5 

= 0 i5--0'f ; T.ass PF 21. 72 7 ^ 7 -> Ok 
71s 70-e0% c* mass 9F 52.49 52!-3 2k 
'i K Base peak, lOOS relet n>'e aoundance 1.00. 00 100.00 Ok 
3,i ?-'% of mass 9F 8.42 8.42 Oi 

1 ->T Less than i% of mass 9? 0.00 0.0 0 0" 
Greater than ?0\ of mass 9P 92.57 92.57 • Ok 
F-9S of mass 174 6.07 6.56 Ok 

l~o '-F'-IOIS of mass 1/4 92.40 99. 3o Ov 
* F-®\ mass 176 6.12 0.62 Qk 

In jec: 10'- Da t e 
I n ) a c t;0 n Time 

Rijr Nc : 

Soec t r urri r<u ^ 

OM: 03 
rtna1ys t 

Processor 
'E7177 QC Batch 

gN'h 

«.12 e.62 
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: I performance tune applies to tne following 
iemple;. . blani.s and standordi: 

Sample 10 Lab ID 
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HQ fiH 
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HnflH 
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JJL2-D. 
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TABLE 2; METHOD PERFORMANCE DATA (QR21) 

GC/MS Tuning Data - Bromofluorobenrene (BFB) for Uolatiles Analysis 

* Relat iue Abundance 
Ion Abundance Base App ropr1 a t e 

m/2 Criteria Peak Peak Status 
______ --- ...... 

50 15-40* of mass 95 17.94 17,94 Ok 
75 30-60K of mass 95 47. 10 47.10 Ok 
95 100.00 100.00 Ck 
96 5-9* of mass 95 5.69 5.69 Ok 
173 Less then 1* of mass 95 0.00 0.00 Ok 
174 Greater than 50* of mass 95 97.53 97.53 Ok 
175 5-9* of mass 174 0.17 8.37 Ok 
176 95-101* of mass 174 94.36 96.76 Ok 
177 5-9* of mass 176 6.44 6.83 Ok 

In}ection Date: 
Injection Time: 

Run No; 
Spectrum No: 

05/13/87 Analyst: 
14:52 Processor: 
>E3123 QC Batch: 

iro -14» 

U\'<r 



Page 2 of 2 

MS Data File: >E3123::U4 

Name: U0« B70513 E 
Misc: BFB 

Operator: LR5235 Date/Time: 5/'13/'87 16:52 

This performance tune appliea to the following 
samples, blanks and standards: 

Sample ID Lab ID Date of Analysis Time of Analysis 

SL.uo^v \msi2 
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IWtiLt 2: ntlMQU HtKhUKHrtNLt OH I ft 

bU/Hb luning Data - bromot1uorobenzene idha} for Uolatiles ftnaiysis 

S Kelative ftbunaance 
Ion Hbundance base ftpproprlate 

m/z Lr 11 e r I a Peak Peak bt a t us 

bU 19-4UH ot mass 7*? lb. 1.^ lb . 13 Uk 
/•b .7U-6U71 ot mass yb 44. 4> 44. 4^ Uk 
yb base peak, lUUH relative abunoance lUU.UO lOU.UU Uk 
76 y-VH ot mass bb b. 11 b. 11 Uk 

i./> Less than IH of mass yb u. uu U . UU Uk 
1/4 braater than bOH of mass yb yy .3:^ yy.32 Uk 
i/b b-y*i of mass 1/4 b.:^6 d.32 Uk 
1/6 yb-lUlX Of mass 1/4 yd. uy Vb.// Uk 
1// b-yn of mass 1/6 7. 04 /.I/ Uk 

in jection Date: 
injection lime 

Kun No 1 
bpectrum No 

U6 : 46 
ftnalyst: 

Hroceasor: 
UC baton: 

rr^ 



You're already on LU: b/ 
t-age ot 2 

Ms uata riie: 

Name; uu« b/'Ubi^ t 
rijsc: H-bra 

Uperator; Kbbbbb Uate/iime: 6: <;kb 

inis partormance tune applies to tne following 
samples, Planks and stanoards: 
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TmBLE :: METHOD PEPFDPMANCE DATM <OP 21 ̂ 

-- : " -J' 'I'"? Df-S - Er omo <• 1 uo robenzen- ( E~E.' fo' '•.>0 1 a t 1 1 e : Mna 1 « t s 

S Pe 1 a t 1 •,'» Mpu'"'" snc e 
Ion Asundance Base Aop r ; 0 '• 1 * t e 

r,- • - Criteria Peak Pe a U • 
f
l 

j O'i c f mass. 95 21.72 7 •*) Ok 
nc 70-O G% of mass 99 52.48 5 J • w;5 Ok 
OK Base peak. lOOS relatlue aoundance 100.00 10 0.0 0 Ok 
9 5-9S of mass 99 S.42 8.42 Ot 

r —T Less than IS of mess 99 0.00 0 . 0 0 OK 
Gr - a ter than 90S of mass 99 92.97 92.97 Ok 

1 ns; f'-9S of mass 174 o. 07 s . 9 6 Ok 
I'D of mass 174 92.40 99. Sb Ov 

1 C_QV 0* mass 176 6.12 D. 62 Ok 

I n J-c r t or Da t-
In jection Tim-

Run Nr 
Spec t r um Ik' 

0? -•U -'S' 
Cn3 

An a 1 y s r 
Processor 

D . 4^ 

'£7177 QC Batch 
g"MH 

ais. 
Q\J7Q 
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5 a I'lC 1 s « . t i a 'u. J .= fid i t a r. d o r c : : 

ramp 1 e Lap ID Date of Mnaivsjs 
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bU/'nb luning Uata - ttpomof 1 uorooenzene idPb; for k^oiatiles Hnaiysis 

H Keiative Houndance 
ion HDunoance base Hpproprlate 

m^z Criteria n'eak Keek bt a t us 

bU IP-**!!* ot mass yb 2>..>U UK 

/b .>U-6US of mass 99 92 . U4 92 . U4 Uk 

yb base peak, lUUI relative aoundence luu.uu lUU.UU UK 

ye p-y* Of mess yt> «. 9:<i b.92 Uk 

1/.? uess than IS of mass 99 U. UU U. UU Uk 

1/4 breater than 90S ot mass. 99 99 . 29 99.29 Uk 

1/y 9-ys of mess 1/4 /.8> /.by Uk 

1/6 y9-iUlS Of mass 1/4 9b. UU yb./4 Uk 

1// 9-9S of mass 1/6 /.91 /.66 UK 

in ject ion Uatei 
in jection fime 

Kun Noi 
bpectrum No: 

16:14 
Hnalys t: 

hTocessor: 
UC baton: 

Q; gM /ecviN fS Tr> 
gwKvr'f 
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Hb Uata riie: 

Name: (^K/UUW b/UbKi t 
Hiac: i--dha 

Uperatop: niaKHb Uate/iime: I6:i4 

mis pertopmance tupie applies to the toliouiPig 
samples, blanks and stanaaPds: 
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TABLE 2: METHOD PERFORMANCE DATA (QR21) 

GC/MS Tuning Data - Bromef1uorobenzene (BFB) for Uolotiles Analysis 

H Relatwe Abundance 
Ion Abundance Base Appropr late 

Cr i ter la Peak Peak Status 
____ — — — —-------- ------

50 15-CH of mass 95 22.24 22.24 Ok 
75 30-60% of mass 95 49. 59 49. 59 Ok 
95 Base peak, 100% relative abundance 100.00 100.00 Ok 
96 5-9% of mass 95 6. 03 6.03 Ok 
173 Less than 1% of mass 95 .56 .56 Ok 
174 Greater than 50% of mass 95 90.70 90.70 Ok 
175 5-9% of mass 174 8.36 8.47 Ok 
176 95-101% of mass 174 96.00 97.26 Ok 
177 5-9% of mass 176 5.89 6.13 Ok 

i 
Injection Date: 05/'15/'87 Analyst: 
Injection Time: 04:59 Processor: 

Run No: >£3161 QC Batch: 
Spectrum No: gi;w,--^'.U PSAl 

SU<S.,T 



Page 2 of 2 

MS Data File: >E3161::U4 

Name: UQA 870515 E Operator: 885083 Date/Time: 5''15/87 6:59 
Misc: P-BFB 

This performance tune applies to the following 
samples, blanks and standards: 

Sample ID Lab ID .Date of Analysis Time of Analysis 

tigr/r QS-w? 
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TABLE 2: HETHOD PERFORriANCE DATA (aR23) 

GC/HS Tuning Data - DecafIuorotripbenyIphospine (DFTPP) for Base/Neutra. 
Ana 1ys1s 

S RelatIve Abundance 
Ion Abundance Base Approprlate 

m/z Cr I ter la Peak Peak Status 

51 30-60K of mass 198 51.51 51.51 Ok 
68 Less than 2S of mass 69 .60 1. 12 Ok 
69 (reference only) 53.68 53.68 Ok 
70 Less than 2\ of mass 69 0.00 0.00 Ok 
127 40-60H of mass 198 46.31 46.31 Ok 
197 Less than IX of mass 198 0.00 0.00 Ok 
198 Base peak, lOOK relative abundance 100.00 100.00 Ok 
199 5'9\ of mass 198 6.48 6.48 Ok 
275 10-30K of mass 198 27.79 27.79 Ok 
3<S5 Greater than IK of mass 198 3.11 3.11 Ok 
441 O-IOOK of mass 443 15.25 91.23 Ok 
4.42 Greater than 40K of mass 198 95.42 95.42 Ok 
443 17-23S of mass 442 16.72 17.52 Ok 

Injection Date': 
In ject ion Time: 

Run No: 
Spectrum No: 

06/07/07 Analyst 
01:06 Processor 
>J4736 QC Batch 

/7^ (S) 
!%> 

LMU«W 
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ns Data File: >J4736::U5 

Name: AP0/'8Nft,*J 
niac: TEST niX 

Operator: JQ6275 Date/Time: 6/07/87 1:06 
BTL# 1 

This performance tune applies to the following 
samples, blanks and standards: 

Sample 10 Lab ID 

•xmii. 
>7^7VO 

Date of Analysis 

^TT7Vf 
SJA. 
oLZZL_u>J2m. 

mfcfii. 
ZSSSI 
*^?f?hn7 
/70fa07 

_£2£izi2L 
f70t??7 
^7TihTiT 

Time of Analysis 

o/;v'/ 

SUL 
smiJL. 
Qf'7f 

-fidiZL-
<97; 0? 

'liH 
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(9 

rilt >J4744 
Spk Pb S719 

6999^ 

6«ee^ 

S2ee> 

48ee 

440eH 

48e»-

3<ae^ 

328»^ 

288»^ 

248»-

2eee-

uae-

1208-

eee 

4*0-

PP8^BHP,«J 
CNH 

TEST MIX 

J 98 
/ 

127 
/ 

lie 
\ 

se lie iM 

1«7 
/ 

jUibl 

2SS 
/ 

224 

442 

\ 

I 31i 3ftS 

.IAM.MUI MI,. -r ̂  
I 2ee 3ee ace 

Scan 1726 
21.81 bin. 

ue 

lee 

-68 

68 

78 

-68 

68 

-48 

38 

-28 

18 

TABLE 2: t-lETHOD PERFORMANCE DATA (QR23) 

GC/MS Tuning Data - Decaf1uorotripheny1phospine (DFTPP) for Base/Neutr 
Ana 1ys i a 

K Ralativa Abundance 
Ion Abundance Base Approprlate 

m/z Cr 11 er 1 a Peak Peak St a . 

51 30-606( of mass 198 58.59 58.59 01 
68 Less than 2\ of mass 69 .82 1.12 0! 
69 (reference only) 72.85 72.85 Ok 
70 Loss than 2X of mass 69 0.00 0.00 0-
127 40-60% of mass 198 48.77 48.77 0 
197 Lass than 1% of mass 198 0.00 0.00 OK 
198 Base peak, 100% relative abundance 100.00 100.00 Ok 
199 5-9% of mass 198 5.52 5.52 0 
275 10-30% of mass 198 17.16 17.16 c.. 
365 Greater than 1% of mass 198 2.02 2.02 Ok 
441 0-100% of mass 443 9.28 66.01 C 1 
442 Greater than 40% of mass 196 71.91 ' 71.91 C ! 
443 17-23% of mass 442 14.05 19.55 Ok 

In jaction Date : 
Inject ion Tima: 

Run No! 
Spectrum Noi 

06/07/87 Analyst 
08:00 Processor 
>34744 QC Batch 

ix-^ • 
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nS Data File: >J47<i4: ; U6 

Name: AP8/8NA,fJ 
nisc: TEST MIX 

Operator: JQ627S Date/Time: 6/'07/87 8:00 
BTL# 9 

This performance tune applies to the following 
samples^ blanks and standards: 

Sample 10 Lab 10 Oate of Analysis 

i0cfe«fO2c >T'<iys SrlOi^Gl 
or F7obd7 

^ TV7V7 t07 
>»7sf,«37 
f70t,o7 

S«.nt5yc Tn « 7nfe7i7 
ri.«eFC>jy7T/ 70b07 
S"fcOQf TT7SI f 7tJfci07 

7'7VtbTV7«?5 #7ofan7 
S7'7TIC>:I ^^70607 

Time of Analysis 

ofOL— 

ismi. 
fhlT 

liHL 
J2LE. 
/v.'oy 

jUlai. 
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riit >J476E 
Bpk Qb 12951 

APS/'BHA.aj TEST «IK Sc*n 1763 
21.36 Kin. 

14e6l>> 

i3eei»-< 

12666-1 

11666 

16666-

9666-

6666-^ 

76fl'6-

5660-

S6(I6-

*6«e-

3866-

2666-

1666-

6 

196 
/ 

59 
/ 

127 
/ 

265 
/ 

116 
\ 

66 

224 

m 
157 

ijii»4»(i4t,H<liAili)i4^ 
166 266 266 

1 T 356 J: u. 

116 

442 166 

\ 
96 

66 

56 

68 

46 

36 

26 

16 
483 , 

. / J . 

TABLE 2; nETHOD PERFORMANCE DATA (QR23) 

GC/MS Tuning Data - Decafluopotriphenylphospme (DFTPP) For Base/Neutra1 
Analya is 

K Re let Ive Abundance 
Ion Abundance Base Approprlate 

m/'z Cr i ter ia Peak Peak Status 

51 30-60H of mass 198 52.54 52.54 Ok 
68 Less than 2H of mass 69 1. 09 1.83 Ok 
69 (reference only) 59.42 59.42 Ok 
70 Less than 2S of mass 69 .69 1.16 Ok 

127 40-60)( of mass 196 50.29 50.29 Ok 
197 Less than IK of mass 198 .36 .36 Ok 
198 Base peak, lOOH relative ebundance 100.00 100.00 Ok 
199 5-9K of mass 198 7.03 7.03 Ok 
275 10-30K of mass 198 22.58 22.58 Ok 
365 Greater than IK of mass 198 3.00 3.00 Ok 
441 O-IOOK of mass 443 11.03 53.99 Ok 
442 Greater than 40K of mass 198 92.52 92.52 Ok 
443 17-23K of mass 442 20.44 22.09 Ok 

Injection Date: 06/07/B7 Analyst: 
Injection Time: 17:57 Proeessop: 

Run Not >J4755 QC Batch: 
Spectrum No: /^7aA 

rPf X 
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ata File; >J4755;;U7 

e; APB/eNA^^J 
TEST niX 

Operator: JQ6275 Date/'Time: 6/07/87 17:57 
BTLt20 

is performance tune applies to the Following 
iples, blanks and standards: 

Sample ID Lab 10 

JUtL-mili. 
-LiL-UJlIl— 
iuiis-iiiia. 

S faOS"? 
> Jvli/ 

<; t. tnuc iTv>f>J 

Date of Analysis 

fi 
i'l ofaQ? 

^7 u 

•M .ft fag/ 

Qfagf 
ot>q^ 

Time of Analysis 

V/ 

zo'vr 

W7f 
jilLLa 

.niLsa. 
-SiLLL 
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ra# > 14051 
fipk Ab 102120 

HCP-'DEV 670609 •! TEST nIX 

198 
I 

12? 
/ 

26S 
/ 

147 

ise 

224 
/ 

442 

296 
/ 323 ^g3 

MJli.,I, 

Sc«n 266 
16.91 Kin. 

110 

100 

-90 

-00 

?0 

r60 

60 

-»0 

30 

-20 

10 

2*0 S0 300 W 400 

TABLE 2: nETHOD PERFORMANCE DATA <QR23) 

GC''MS Tuning Data - Deca f luo ro t r ipheny I phoap i ne COFTPP) for Base/Neutral 
Analya13 

* Re 1 at ive Abundance 
Ion Abundance Base Appropr late 

m/z Cr i ter1 a Peak Peak Status 

51 50-60H of mass 198 54.41 54.41 Ok 
69 Less than 2\ of mass 69 .99 1.67 OU 
69 (reference only) 59.45 59.45 Ok 
70 Less than 2\ of mass 69 .47 .78 Ok 
127 40-60* of mass 198 40.51 40.51 Ok 
197 Less than 1* of mass 198 .58 .58 Ok 
198 Base peak, 100* relative abundance 100.00 100.00 Ok 
199 5-9* of mass 198 6.56 6.56 Ok 
275 10-50* of mass 198 20.99 20.99 Ok 
565 Greater than 1* of mass 198 2.54 2.54 Ok 
441 0-100* of mass 445 15.54 80.55 Ok 
442 Greater than 40* of mass 198 90.15 90.15 Ok 
445 17-25* of mass 442 16.81 18.65 Ok 

Injection Date: 06/09/'S7 Analyst: 
Injection Time: 19:J1 Processors 

Run No: > 14051 OC Batch: >^7 
Spectrum No: ^ 



••age 2 of 2 

• S Data File: > U051: :U5 

ame: HCP/OEU 870609 •! Operator: BHe334 Date/Time: 6/09x87 19:31 
isc: TEST fllX 8TL* 1 

This performance tune applies to the following 
samples, blanks and standards: 

Sample ID Lab ID Date of Analysis Time of Analysis 

tt^ :>xvos7 n ohoT isiiz. 
sin. >j.'(o5i fir,Lra ZS-LEXL 



ae 1 of 2 

wif/ficv eraii; .1 

l»8 

7 E V T Hi f 1 1» > I40S5 
IBpk Ab ee^u 

eaeee-

7eeoe-

S0ee»-

46000-

seeee 

20000-

10000-

69 
/ 

Se*n 2?S 
18.7B 

127 

f 

107 

\ 
167 
S 

J iji I-1,1.^1* ̂ lUi iiili i| 
se 100 ise 200 n 

442 
\ 

280 

\ 

206 
/ 

276 

200 
*A 
280 

296 

300 
'1 

350 

100 

•99 

•00 

•70 

*0 

•60 

^8 

-30 

20 

10 

-0 
400 

TABLE 2: HETHOO PERFORHANCE DATA (QR22) 

GC-'M£ Tuning Data - Dfi'" a f 1 uo r o t r i pheny I phosp i ne 7'JFI HP j for Ai:;.*J!. Hr.a I ; 4 

\ Relative Abundance 
Ion Abundance Ease App ra r lata 

mx'z Criteria Peak Peak Status 

51 30-60H of mass 198 55.59 55.58 Ok 
Leas tr.an 2S of mass 69 0.00 0. 00 :jk 

69 (reference only) 62.97 62.97 Ok 
70 Less than 2H of mass 69 .31 .50 Dk 

127 40-60S of mass 198 41.23 41.23 Ok 
197 Less than IX of mass 190 0.00 0.00 :Jk 
198 Base peak, lOOX relative abundance 100.00 100.00 Ok 
199 5-9X of mass 199 6.65 6.65 Ok 
275 10-30S of mass 198 22.36 22.36 Ok 
365 Greater than IX of mass 199 2. 03 2. 03 Ok 
441 O-IOOX of mass 443 13.59 89. 02 Ok 
442 Greater than 40S of mass 198 96.21 86.21 L'.k 
443 17-23X of mass 442 15.44 

' A/fw 

17.91 Ok 

Injection Date: 'J6'"J9,'37 Analyst • 4^ ' A/fw 
Injection Time: 22:06 Processor: 

Wun No: >141:^'? QC Batcbi 
Spectrum No; . 

0?^ 
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Data Fi;e: >14055::U7 

ame: HCP/DEO 870609 •! 
•?=: TEST MIX 

Operator: 8H8334 Date/Time: 6/'Q9-''87 22:06 

"iG 15 performance tune applies to tm 
ampiesj blanks and standards: 

f o 1 1 a u 1 i-j 0 

SatTioIe ;0 Lab 10 Date of Anaiysis 1 I me of Pnalysis 

rJCb'telc >1^0^(1 ^7 0«;0T 21\VV 
fac fc7oiO>X7oJ7 rf^Oboer lJ:i3 

<5*70b/O oo; 0/ 
: i»7 0fc/n cn-.3y 

5tArt^c/f >iVobC ^70bf 0 ft/;/7 
J 5UONC >X>»06; ^7 ofay 0 ft/; 5-5-
T ^ iT VobL f>0Vjy n 
J J5tin'5>0 ^7t3fa/0 ft?;// 
, F7 Ofc/n 433 :v? 
e 5fe6« L>0.^01)5 ff 7 ft fey n oy;i7 

triln^C > 110b f /7 0 tiy o Ofcfl/ 
fl fcovOXYt:^"? f7nfay 0 ofa:?? 
a ?jitouc >ZNd>n f70fcyn o7;3 7 

S-ifMCiXVO")/ JiTofcyo 
^1-71%^ >2 1ol\ r

 
3 o<»;5v 

<« St,o«7Wc\-T Vtl77 fr70fa/O 0^.'3 1 
4 

.« 
, 
a 

•« 
•t 



'aae 1 cf 2 

Iri1, >14103 
Bpk Ob 136S1 

15000-1 

i4eeeH 

laeee-
12000-

11000^ 

10000-

9000-

8000-

6000-

5000-

4000^ 

3000-

2000-

1000-

9^ 

69 
/ 

MEX^DEV 6706010 •! TEST Mix 

196 
/ 

SCAD 286 
10.78 Ain. 

127 
/ 

25S 
/ 

lid 

\ 

50 
±m 

160 

224 
/ 

442 

0,i' 
100 

,l,Li 1 
206 

/ 323 
/ 

liX 
150 200 250 

r 
300 

3f5 7 
j-i • t • J i 

100 

-»0 

-«0 

70 

-60 

3 

-40 

30 

-20 

0 

350 

P 
J Co 

TABLE 2: riETHQD PERFORHANCE DATA (QR23) 

GC'TiS Tuning Data - Decaf1uorotriphenv1pHospine :DF1PP) for BasexNeutra 1 
Ana 1ys1 a 

H Relative Abundance 
Ion Aoundance Base Approprlate 

m/z Cr I terla Peak Peak Status 

51 30-60H of mass 198 44.41 44. 41 Ok 
63 Less than 25s of mass 69 0. CO 0. 00 Ok 
69 (reference only) 54.35 54.35 Ok 
70 Less than 2S of mass 69 0.00 0.00 Uk 
127 40-60S of mass 198 41.39 41.39 Ok 
197 Less than' IX of mass 198 0.00 0.00 Qk 
198 Base peak; lOOX relative abundance 100.00 100.00 Ok 
199 5-9X of mass 198 7.10 7.10 Qk 
275 10-30X of mass 198 21.31 21.31 Ok 
365 Greater than IX of mass 198 • 1.82 1.82 Dk 
441 O-IOOX of mass 443 15.45 86.19 Ok 
442 Greater than 'iQX of mass 198 99. 04 99. 04 Qk 
443 17-23X of mass 442 17.93 18.10 Ok 

Injection Date: 06/10/87 
Injection Timet 10:34 

Run No: >14103 
Spectrum No: 1fF 

Ana Iya t: 
Processor: 
QC Batch: 



age 2 of 2 

:S Oata File! > U103: :U5 

Name: HEX/OEU 8706010 Operator: SH8334 Date/Time: 6^10^3? 10:34 
liac: TEST niX BTL<> 1 

Th13 performance tune applies to the following 
samples; Planks and standards: 

Sample 10 Lab ID Date of Analysis Time of Analysis 

J 



ENVIRONMENTAL 
TESTINO tna CERTIFICATION 

Appendix D 
Subcontractor's Data 

1) A coDy 0* the originating suocontractor's report is included for 
all oata not generated within ETC's laboratory. 



P'Tf^ suvmoNuesTAL 
• I W TSSTING tnd CEKVFICAVQN 

Lab ID: CLC. L / £>*/^9 ̂  

nitted 

.Q,L/e>*/<rS^^ Fa 

Subcontracted Analytical Results 

my. 17'^ 
'KiiiirCoai 

ETC Job 

Sample Point; I I I 

Sou'Ct Coo* S4I"0'« '0 

DatpSamnlurt:!^! 1\0\4\3\C\ Tim* fiamplgn- \ l\0\' i^lO 
T Y M M 0 0 

Line 
No. Parameter Table 

Units Of 
Measure Value MOL Comments 

CONVENTIONALS 
Cblonde OR 10 mg/l 

2 Fluoride OR 10 mg/t 0. 1 
3 Nitrate as N OR 10 mg/l 
4 Sulfate as S04 OR 10 mg/( 

5 Phenoiics. Total OR 10 mg/l 

6 Total Organic Halides (TOX) OR 10 ug/t 

Total Organic Halides (TOX) OR 10 ug/l 

Total Organic Halides (TOX) OR 10 ug/l 

Total Organic Halides (TOX) OR 10 ug/l 
7 Total Organic Carbon OR 10 mg/l 

Total Organic Carbon OR 10 mg/l 

1 Total Organic Carbon OR 10 mg/l 
( Total Organic Carbon OR 10 mg/l 

8 Specific Conductance (Lab) OR 10 um/cm 
Soecific Conductance (Lab) OR 10 um/cm 
Specific Conductance (Lab) OR 10 um/cm 
Specific Conductance (Lab) OR 10 um/cm 

9 PH (Laol OR 10 std 
pH (Lab) OR 10 std 
pH (UP) OR 10 std 
pH (Labi OR 10 std 

10 Coliform, Total OR 10 0100 
11 Coliform, Fecal OR 10 C/100 
12 Gross Alptia OR 10 PCI/l 
13 Gross Seta OR 10 pCi/l 
14 Acidity as CaC03 mg/l 1 • 

15 Alkalinity as CaC03 mg/l 

18 Ammonia as N mg/l 
17 Bicarbonate as CaC03 mg/l 
18 Biocnemical Oxygen Demand mg/l 
19 Carbonate as CaC03 mg/l 

• 20 Chemical Oxygen Demand mg/l 
21 Color. Apparent (Lab) Pt/Co 
22 Cyanide. Total mg/l < 0.0 n o.o Si 
23 Hardness as CaC03 mg/l 

24 NItiite as N mg/l 

25 Nitrogen Total Kjeldahl (TKN) mg/l 

26 Nitrogen, Total Organic mg/l 

27 Odor (Lab) TON 

28 Oil and Grease (grav, IR) mg/l 

29 Phosphate, ortho mg/l 

30 Phosphate. Total mg/l 

31 Solids. Total mg/l 

32 Solids. Total Dissolved (RO0 180* mg/l 
33 Solids. Total Suspended mg/l 
34 Sulfide as S mg/l 1.0 n. 1 
35 Surfactants (MSAS/LAS) mg/l 
36 Turbidity (Lab) NTU 



CT/^ ENVmONMENTAL 
C f o TEST/NC CEHTJFICATION 

Lab 10: 

Submitted I fVWftTK. Facility: 

Subcontracted Analytical Results 

1iA5i I Sample Point: 
(FieilltyCOMI 

Date Sampled: Time Sampled: 

. ETCJOD 

: — 1(9 /I 
# 

Sou'Ct Coot iS»"<on I 

J 
Line 
No. Parameter Table 

Units Of 
Measure Value MDL Comments 

METALS 
1 Arsenic OR 05.41 ug/i 50 
2 Barium OR 41 ug/l 150 
3 Cadmium OR 05.41 ug/l 10 
4 Chromium OR 05.41 ug/l 40 
5 Lead OR 05.41 ug/l 50 
6 Mercury OR 05.41 ug/l OJ 
7 Selenium OR 05.41 ug/l 10 
8 Silver OR 05.41 ug/l 10 
9 Iron OR 41 ug/l 30 

10 Manganese OR 41 ug/l 20 
11 Sodium OR 41 ug/l 10 
12 Antimony OR 05 ug/l 
13 1 Beryllium OR 05 ug/l 10 
14 1 Copper OR 05 ug/l 20 
15 1 Nickel OR 05 ug/l 60 
16 1 Thallium OR 05 ug/l 
17 Zinc OR 05 ug/l 5 
18 Boron ug/l 
19 Calcium ug/l 

20 Magnesium ug/l • 
21 Aluminum ug/l 

22 Chromium. Hexavalent | ug/l 

23 Cobalt 1 ug/l 
24 Molybdenum ug/l 

25 Potassium ug/l 4crw 
26 Strontium ug/l 

27 Tin ug/l 

28 Vanadium ug/l 

A 
- w, 

ySSiltii. 



Sf^VIPONMSSTAL 
TBSTING ina CERTIFICATION 

Appendix E 

Chain-of Custody Forms 

1) A field Chain-of-Custody form (CCD is Included for ail samples 
Shipped Py ETC shuttle. 

2) An in-house sample Chain-of Custody form is included for ail 
samples not shipped by ETC shuttle. 

3) Any additional Chain-of-Custody material provided by a client or 
by a Client's sampling agent is also included. 

4) A subcontractor's Chain-of-Custody form is included for any 
analytical work not performed within ETC's laboratory. 

5) Analysis and Extraction Custody forms are included for the 
period the sample was m ETC's possession. 



C / O TSSTING »nd CeKTiFICATlON 

CHAIN OF CUSTODY FORM (001) Date Sealed. 

^ ompany: 

Facility/Site: 

Address: 

'-•C t= 

&. Ai-L. 

SAMPLE IDENTIFICATION 

Facility: I I I I I I I I I 
Fsciiiir'S'if COM lOsnonai sampx Pomi i 

Sample Point: [I1\LJ\*^\ i ''|3.|^|i 

/^iaS 
Osiionai Sampi* Pomi OOKdOHOflli 

Sowic* COM 
mom MIOWI 

Sian Oait Sian Tun* 
(YYlMUiOOi 13400 nr cioui 

^f. m llf^ 
Sourca Cooas. 

Wall, n/vi Outtaii . lOl BottomSadimam—iBt SMrtocoimpounomant (i) LMCftattCoilaetionSyt. 
SO'i (SI SivawStraam iHi Ganaration Oomi (Gl Tfaotmani facility fT| LaaaiOcaan 

Toui tamoK Point 10 
iioM iwtiitri r , 

airlf)-
It«MM 

icemootittt 

(C1 Otnof 
iLi Soacify . 

SHUTTLE CONTENTS 
BOTTLE 

ANALYSIS 
SAMPLER 

f IIL (Y'N) ObBBrvationt 
UB 

ObBarvBtlont 

fr/ik' 

"TrifSla-A— rJ 

CHAIN OF CUSTODY CHRONICLE 

1. 
Shuttle Opened By: (print) 

Signature: Seal#:'7y^«-^ / Intact: y^s 

2. 

I have received these materials in good condition from the above person. 
Name: Signature: 

Date: Time: Remarks: 

I have received these materials in good condition from the above person. 
Name: Signature: 

Date: Time: Remarks: ,) 

Shuttle Sealed By: (print) 

Signature: -intact: 

LAB USE ONLY Opened By:. 
O "?/ 

n.... '*///r7 
QPAI « T ^ O ̂  

.Time: >r' 
TesiD •r* .^OND. 

M-i •liir nVifV-iai-Vi-i'; iT r 



" / W TESTING ina CEHTWICATION 

MAIN OF CUSTODY FORM (CC1) Date Sealed V/77/^^ By ^ 

Attn.: ^Company: 

HT-c ity/Site: 

Address -CL MA1 Oorf/:f-
Phone: 

SAMPLE IDENTIFICATION 

Facility: CZifiiS 
'•ciiiii Siif Caa* 

JZiLk. 
lOoiionii $«mo« FO"!! 0«K"eiionii 

ample Point: i/i:^iOi5l lfli7IOf?l3iO| l/i/i4ol 
Sa«>ct COM 
litem eeteoi 

roitf Semeie Fomi lO -rf 
IHII IWtlltfl 

Source Cooes: 
Weil IW) OuKsM 

Siert Oeif 
iVVlMMtOOl 

Sien Time 
i2<00nt CIOMI 

iieeeee MOvti 
icomeoinei 

lO> Boitom SeOimeni .. iBt Surface imeounomem — ii) Leacnaie Collection Sys. iC) Otner 
Soil iSi niveriSireem iK) Generiiion Point . (Q) Treatment Feeiiity . (Tt LaM/Ocean (Li Soecity 

SHUTTLE CONTENTS 

iOTTLE 
Ho I Type i SlM Prosorv. ANALYSIS 

SAMPLER UB 
PtiL pr/Ni Obtorvittons ObMfvations ̂  

F^\e' I il AJ 
7S« 

Simurn /cjr 

JSB 
OFJ 

CHAIN OF CUSTODY CHRONICLE 

1. 
Shuttle Opened By: (print) 

Signature: 

Date: .Time: 

Seal #: Intact: 

2. 

I have received these materials in good condition from the above person. 
Name: Signature: 

Date: Time: Remarks: 

3. 

I have received these materials in good condition from the above person. 
Name: Signature: 

Date: Time: Remarks: 

Shuttle Sealed By: (print) 

Signature: Seal#: Intact: 

,0.1.: 

.SEAL# 

LAB USE ONLY Ooe 

SHUTTLE# ^ 

Doen^ I Ay ' 

.TEMP. 'C IL 
Time: 

/ ^^COND. if 



CTr^ ENVmONUENTtL 
C / W NESTING »M CERTIFICATION := G N--

CHAIN OF CUSTODY FORM (CC1) 

Seal No. ^^"7 PTf. Job # ^CoCoO ds 

Date Sealed By: 

Company: 

Facility/Site: 

Address: 

VfMI Attn.: Bob Bartholomew 

Chicago Incinerator Phone;. 312-646-5700 

Chicago, IL REC'D MAY " 51987 

SAMPLE IDENTIFICATION 

Facility: 7!0I5 I 
««ciiii»iS<it Coot 

PE 
lOpuenai Stmpx Po<m OttC'iDnenti 

Sample Point: 
SOylCt Coot 

|l'0<n OtiOMi 

toy Stmoit Poini lO 'jf 

ntn lutiityi 

Slirt Otit 

|VTIMM<00| 

SUM Timt 

iltOOnt eiocti 
tilOMO nou't 

leoniDotiiti 

Souret CMes; 
Wsii (W| Outlsn (Oi Botioin SMimont . |BI Surtaet impounomant. .. |l) LMcnats Coiiaciion Syt iCl 0ltt«r 
Soil (SI flivtr/Sirsam (R) Gtnaraiion Pomi (Gi Traaimam Facility ... m LakaiQcaan (LI Soaciiy 

SHUTTLE CONTENTS 
BOTTLE 

No I Type I Sin I Pmorv. ANALYSIS 
SAMPLER LAB 

FIIL Or/N) Observations Observations 

A Igal HN03 Radioactivity 

L B IL Cool General 

4 C 

1 B IL 6NNaOBi Cn 

1 B IL Zinc Sulfide 

^cetate 

^ 1 F 500ml HN03 Metals (dissolved) 

1 F 500ml HN03 Metals (total) N 

1 F 500ml H2S04 Nutrients 

100ml Cool4d Total Coliform N 
CHAIN OF CUSTODY CHRONICLE 

1. 
Shuttle Opened By: (print) 

Signature: 

2. 

I have received these materials in good condition from the above person. 
Name: Signature: 

Date; Time: Remarks: 

3. 

I have received these materials in good condition from the above person. 
Name: Signature; 

Date: Time: Remarks: 

4. 
Shuttle Sealed By: (pcint) 

Signature; 

LAB USE ONLY 

SHUTTLE# _ 

Opened By: n DM-

TEMP. *0 .SEAL# JiK 

.Time: 

.COND. 

•Tiii(iiViitiiiiii'"i''|-"ir ii.l ii.. r-Vi-vn: 



ETC EUvmONUeNUL 
TESTING tnd CERTIFICATION 

^'ELD PARAMETER FORM (CC2) 

ETC JOB# _ 

Sample Point 
Sourci Z09» 

t . 

Uf^O'9 Oo— : 

PiELO PROCEDURES 

^ROt DATE 
irr MM 001 

START RURGE 
12400 Hr CioCAi 

ELAPSED MR$ WATER VOL IN CASING 
iGAiiOnii 

VOLUME PURGED 
iGAHonti 

SAMPLING METHOD; 

Sampler Type 
A-Su6m«rsibi« Pump O-Olpptr/Bottli 

Sampler Material 

Tubing Material 

a-isco 
C-BI«dd«r Pump 

A-T«flon 
B-Mtui 

A-Ttflon 
B-Tygon 

E-Saiiar 
F-Sceop/Shov«l 

C-PVC 
0-Piastic 

C-Po(yttnyl#n# 
0-Slllcon 

X-Otnar 

X-Other 

X-Othtt 

(SPEClPT OTMERi 

(SPECIPT OTMERI 

iSPEClPT OTHERI 

Sample Composited Y/N 
*'e<Mur«Prooortio«t 

Well Elevation (ft^msl) 

Depth to Ground water (ft) 

Groundwater Elevation (ft msl) 

FIELD MEASUREMENTS 

I I 1 I I Well Depth (ft) 
I I 1 Sample Depth (non-well) (ft) UJL 

1 

I3t 

id 

3rd 

4th 

(STD) 
1st 

2nd 

3rd 

(STO) 

•C) 

(STD) 

(STD) 

uitVcm 
tISS'C 

iMiWcm 
•tas'C 

(••wri 

•I2S-C 

unwem 
•t2S'C 

(OTMr Mruiwiao 

NTU 
Sampes Tamp TiifMdity 

Mats 

van 

FIELD COMMENTS 
Sample Appearance:. 

Weather Conditions:. 

Other 
<rc2 

FILTERING: Use Chain of Custody (CC1) to indlcata which bottles were filtered 

.ampler: iv^/^A-TT"" Cmpioyar s 
iRfimi 

I certify that sam^ing procedures were in accordance with applicable EPA state and corporate protocols. 

-7^ 
(Oaiai iSianatwrti 4-



CTr^ eNVmONUENTAL c / u TESTING and CERTIFICATION 

FIELD PARAMETER FORM (CC2) 

ETC JOB #. 

Sample Point \ / \ZiO\£ I 
Seu'c* Coat Simgit "O""' ' 0 

FIEUO PROCEDURES 

^UMQE OATE 
lYT MM DO; 

I I I 
STAUT PUUGE 
i]4(X Ht Ciocm 

ELAPSED HPS 
MM 

WATER VOL IN CASING 
(Galipftti 

VOLUME PUPGEC 
iGtiienti 

SAMPLING METHOD; 

SampierType 
A-Submsrstbie Pump 
B-ISCO 
C-BladPtr Pump 

0-Dlppsr/Bottia 
E-Baiiar 
F-Scoop/Shoval 

REf'U WftV 
X-Otnar 

(SPEClPT OTHEai 

Sampler Material 

Tubing Material 

A-Tallon 
B-Matai 

C-PVC 
t>>Plastic 

A-Taflon 
B-Tygon 

C-Poiyathyiana 
D-Silicon 

X-Othar 

X-Otnei 

ISPSCIPV OTHERI 

(SPECIPY OTHER, 

Sample Composited Y/N 
ProepOurp/Pfoooniofn 

FfELO MEASUREMENTS 

Well Elevation (ft/msl) 

Depth to Ground water (ft) 

Groundwater Elevation (ft msl) 

Mill 
U_1 

Well Depth (ft) 

Sample Depth (non-well) (ft) 

1st 

2nd 

3rd 

4th 

(STD) 

(STO) 

(STD) 

1st 

2nd 

3rd 

alZS'C 

•tZS'C 

MfiWem 
at 2S*C 

I I I <STO) 4th I 1 

rc) 

unvem 
•t25-C 

p« (•mprptnmtipr) 

NTU 

Sampta Tamp TufMdity 

FIELD COMMENTS 

Sample Appearance:. 
Weather Conditions: 

/y C.0- TS other:. 
/y-s -g art Tr 
w.Tz. a. 

i-rrrfTirT'i 

rrarmrrrrS— 

FILTERING: Use Chain of Custody (CCD to indicate which bottles were filtered 

Sampler: Employer. 
iPtimi 

I certify that sampling procedures were in accordance with applicable EPA state and corporate protocols. 

7 I 
lOdti lS<«ntlur« 

mamtNj At 



ETC eNVmONMBNTAL 
TSSTING tna CSBTIFICATION 

SLD PARAMETER FORM (CC2) 

ETC JOB#. 

Sample Point 
Sotire« Coot 

4^ Tr r/.^/vJ-

S«nei« 9; -I : 

FIELD PROCEDURES 

'III' 
•0*01 OATI 
(YV MM 00) 

ST**T •u*0£ 
{]400 Mt ClOMI 

luknto HAS tVATlM VOL IN CASINO 
lOAHonti 

VOLUMf PUAOIO 
>0«IIOn«i 

SAMPLING METHOD: 

Sampler Type 
A'Submtrsibia Pump D-Dippsr/Botttt 
B-tSCO E-Bailcr 
C-SIMdpr Pump F-Scoop/Shoval 

Sampler Material 

Tubing Material 

A'Ttflcn 

A-T»flon 
B-Tygon 

Sample Composited Y/N 

C-PVC 
CXPIastic 

C-Ppiyathyi#na 
0-Sllicon 

X-Otn«r 

X-Oth«r 

X-Otfiit 

(SAfCirr orHCAi 

iSAlcirr OTMIAI 

iSAfClAV OTHSAI 

Well Elevation (ft/msl) 

Deptn to Ground water (ft) 

Groundwater Elevation (ft msl) 

FIELD MEASUREMENTS 

Li, 
I I I 1 I 

Well Deptri(ft) 

Sample Depth (non-well) (ft) 
11 
1 I I 

"St 

A.nd 

3rd 

4th 

(STO) 

(STD) 

(STO) 

1st 

2nd 

3rd 

(STD) 4th 

lea 
r«mp 

itas'C 

S(2i*C 

•tas'C 

unWem 
iias'C 

MTU 
TumMl(y 

ftHM 

1 1 1 1 1 
UMHa 

1 
1 

1 1 1 
f«IIM 

1 1 1 ! 1 1 1 
MMIS 

1 
1 

(ewwpwewewi 

1 1 1 1 1 
yfwitf 

1 

(•«M> sarttMMO ftlM unite 

Sample Appearance:. 

Weather Conditions:. 

Other 

FIELD COMMENTS 

FiLTERING: Use Chain of Custody (CC1) to Indicate which bottles were filtered 

Sampler: 
(PfiMI 

(n < I>v Employer: LkH. S 

I certify that samplirjgDrocedures were in accordance with applicable EPA state and corporate protocols. 

^'Zp-ai 
lOttti 

— .-asi 
iSipnatutci 

^ SL I ?0-V 740 I I ) 



t /L LABORATORY CHRONICLE: GC MS Department 

DATE SHIFT. 
FRACTION 
INSTRUMENT 
TUNE FILE. 
SEQUENCE FILE 
METHOD FILE _ 
ID FILE 

J±1AMX. 

ANALYST(S) 'to 
9 

SUPERVISOR C>C7C>UD 
BATCH «'s^ 

frLhg_ 
au. 

lHASI INITIAU 

CURRENT 
CS05 STATUS 

«eo 
WW 

STANDARDS 
UROATEO 

6ATC 

•T 

STANDARD 
CONG 
PPM 

LOT 
NO. 

7 
IT 

LO* 
vc 

-J trr 

NAME DATA 
FILE 

uL 
INJ 

ALS 
• OIL TAPE! SPECIALS 

(WRITE A-TYPQ 
PLUS 
Y/N 

.'S77?<^ >TV7A/ 

>TH76a ^7 . 

5.t£^Dr- >TW7A3 

>:rv74r ?G) 

>jrV764 3/ 

>JY7A7 3a 
7T >J-V7AX' A3 

• 
S^PAS<, .-A 

f^PRl BJJA-rr •5Y 

-S.Ofi V? c >T477D 

5r6.q7Ar >:TW77; 

c5)CA97Ar ^ >a-H71D 37 

&A (_S 7JV77:i 3^ 
>jy7 7i/ 3fi 

>TW7 7A*~ «« 

^><Ao/-,or >JY77A V/ 
>JY777 VJ 

A4nrjA z' >J'y77i' VA 

77Y775 vv 
7T AjY7iO 

• 
vs" 

^Pf/RxjA 77- >Si-78i % 

^(.noir >JV7<f3 tn 

>J-'t7Ll V/ 
• 

A^G)o«rr >JV7i7 
A 7 6- C-9/^ » •? JT <75 

«' 

r::,-." • >-•rvrrvi.-• 



/ W UW«»»C 4'm 

)ATE C.O'^<?n 

LABORATORY CHRONICLE: GC MS Department 

JACTION. 
^UMENT 

II FiLEy 

.SHIFT. 
^ ON 

^fc^jENCEFILE 
ETHOOFILE _ 

^FILE 

ftKX 

xNALYsfisTIZt^ZH^uSai 

JPPRvisnq 
3ATCH rs , 

IMtMU 

CURRENT 
CSOS STATUS 

CO 

STANDARDS 
UROATCO 

0*TI 

STANOARO 

HCfi 

CONG 
PPM 

-_a£3i_EuJL-p 
m^PO.nA.\ 

SCO 
"ioo 
»oo 

NOVi 

LOT 
NO. 

L£L 
LOT 
VOL 

tr .2±-
NAME DATA ul ALS OIL TAPE# SPECIALS PLUS NAME 

INJ f 
OIL TAPE# 

(WRITE A.TYPE) Y/N 

T-MO5'\ 1 filtl K'."?/ 

54^ -[T]- TMo57_ 2 . 

IL IT THOS3 

b ^ tr:i^ 
m 

• .4 m.v 5 Ot it:of 
^VLP^^?C XMD^-C t' 
CICLQCIC^ 1 

5L uo^C 5 
50,6,0-^05 XH05S" P 

T^oto ID 

5 febOMr THOGI U 

SCCOSC THObZ IT. 

SO, 0 550 

C-

s(. (ac^ac 171 Obi' IT 
T«?-s4 rvM'i TMCGG IV oC ?-.or-

"rsoG5 !<; 

SC^C^OMC I'l 
sc«c.oc,c TH070 

5^511 C >40-71 
• 

M 

>4011 U 
S Go fTRr 4'.}^ 
le^4 miY DTMIC? 1 cui. 

• 
974 

f4pi 5if4 _Li TMlCi 2 ot. \r.iT. 
SUM XSCIS 1 a^H 



^fsn*c Cf»"»'Cir«o«» 

Sampla 
Nufflbar 

Log 
Link 

Sampia 
Vol. (ml) 

Extract 
Vol. (ml)p«r Cemmants 

S'k^.Ck. •i 1 (j^r o to 5 a 

1 n < 0 1 o 1 5". Q 

J-w I.C^ f:-o / c 5 c 

- C 0 L rS-O / o <5 0 

J*/ '.cs-- 1 0 sr y rno / L> 5rs 

1 

StLC^ fJiO ! O •70 
/ ;»^,c3 Sj. rno t.O <70 

^ Lt OH Jj f^OO 16 

S Leo ^ C)0 LO S.G 

cc t <104 ^?0 lo ^0 
OC fC o Id r-.e^ 

0= ix r^o /a S'O 

0= 6^0'< *1 no / 0 5.0 

QCfc'iO^ ^ lb 5o 

Sitor « yao 1-0 5.0 

Ji rr A '^/a 
^ ^ ^ 
>4roc U Inr /A»{ 

Amijmft 

? f «vL 
0 ( ^ 

J2_L 

Cone. 

JL& 

Lot# 

JJ1±LL 
i£llJL 

QC Batch « /. i •"; '-

Analysis 4 ̂ '7 : f L t. 

4P<i / 
If^^bT ''f 

Matrix H ̂ 0 

Turnaround AJ ft 

Extraction Method: 

Sap. Funnal ^ 

Centinueus 

Soxhial 

Othor ' 

COMMENTS 

« uik 

SURNOaATE 
Ami (ml) Cone. 

BN: 
• ACID: 

iiPPffiuBorviaor 

to. 

c. . *t 



PH SAT . 
• f i l€ i 

,ur-itv Cod«: 
#: 13 

13 JUNE, 
S164AA 
QA 

1S87 

SubTtqucncc t 
Method: M6904T:QA 
5i«log-Prg Perae-Flle 

•Wshs 
5 

•P«ps 
5 

l»o Post'Btl* 
0 0 

^top 
1 

PO*t-W*hT# 
1 

ETC CC Lab Chronicle 
Frection f err 
Sueervisor 'X^\AD 

•» fiC. 
Cone 
PPM 

Lot 
No. 

I, 

Standard 

T&MfBld.ay f.H IkiAfaH I 
T^nrClQ.i (Ql \taa.fc3l 

2ki&ka.l 

2Juikkh.l 

ft.# ft/ fg»r ria t^lAlo.. a.. o.ad 
(LU.. o.f t I 

/Laft/ Perrao <iai.> xcKO,».o a.ci 
I ^fg/^PttTat fl-ag 1 
» Ar»/ Cfeir Xto sel 
I ft#ft/ ratr Qo t>M TtJ ,g.g 

AJBualLl 

\ N Vt( 3 
JLjQjL. 
o.osr 

LLXLt 

Saeplc-Naae Btlt P-File R-FiIt XOil-F Std-Att Sap-Ant 
t HEXANE 1 PH4051 RH4051 100.0000 t.000000 1.000000 

• 2 QC6904G 2 PN4052 RN4()52 100.0000 1 .000000 1.800000 
3 TEMP A 3 PN4053 RH4053 100.oooo 1.000000 1.000000 
4 TEMP B 4 PN4054 RN4054 100.0000 1 .000000 1.000000 

:-- 5 TEMP C 5 PN4055 RN40SS 100.0000 t.000000 1.800000 
«« QC6904GS 2 6 PN4056 RH4096 100.0000 1.000000 1.000000 

if S6603C 7 PN4057 RN4dS7 100.0000 1.000000 1.oooooo if S6603G3 2 8 PH40S8 RH4058 100.0080 t.000000 t.006000 
i ISO 1A 9 PN4059 RH4039 100.0000 1.000000 1 .000000^ 
1 HEXANE 1 0 PN4660 RN4060 100.0000 1.000000 1 . oooooo^"" 

. 1 130 IB 1 1 PH4061 RN4061 100.0000 1.000800 1 .000000^ 
f2 HEXANE 12 PN4062 RN4062 100.0000 1 . 000000 1.oooooo 
13 ISO 1C 13 PN4063 RN4063 100.0000 1.000000 1.oooooo 
14 HEXANE 14 PN4064 RH4<364 too.0000 1 .000000 1.000000 

• 15 TEMP B 15 PN4065 RH4065 100.0000 1.000080 1.000000 
• 16 QC6904GS 1 16 PH4e66 RN4066 100.0000 1.000000 1.oooooo 

86602C 17 PH4067 RN4067 100.0000 1 .000000 1.000080 
IS S6602GS 1 18 PN4d68 RH406d 100.0000 1.000000 1.oooooo 
19 ISO 2A 19 PN4 069 RN4 069 100.0000 1.000000 1.oooooo 
20 ISO 2B 20 PN4070 RN4870 100.0000 1 .000000 1.oooooo 

;• 21 36604G 21 PH4071 RH4071 100.0000 1.006000 1.oooooo 
^ 22 36603G 22 PH4072 RN4072 100.0000 1.000000 1.oooooo 
>23 S6605CR 23 PN4073 RH4073 100.0000 1.000000 1.000000 
•24 S6606G 24 PN4074 RN4074 100.0000 1.000000 1.000000 
23 TEMP 6 23 PH4i73 RN4079 100.0000 1.000000 1.oooooo 
26 ISO 20 26 PN4e76 RN4076 loa.oooo 1.000000 1.800000 
27 ISO 19 27 PM4077 RH4077 .100. oooo 1.000000 1.000800 
28 INOIVA-.03 28 PH4078 RN4e78 100.oooo 1.000000 1.oooooo 
29 IHOIVB-.03 29 PN4879 RN4079 100.0000 1.000000 1.000080 



7:17 PM FRI., 19 JUH£. 1987 
S«qu«nc« fil«; S170AB 
Security Code: Q2'-
Chennel ii 17 

^ ̂/?>7 
e* 1 

ETC CC Lab Chne 
Fraction _ 
Superviaor 
Batch •< 

If 
• # i • • i 

f. 
% > 

5CEE 

Subtaquanei 
Method: n6904C:Q2 
Dialog-Prg Param-File 

i I 

Standard 

ft 

»Uehs 
5 

Iso 
0 

#Pntp« 
9 

Post-Btl# 
0 

Stop 
I 

Po*t-B*hT# 
1 

<x^ -C> 1 1 
u 1 1 
n •c-c. 1 1 

-P-4n 1 
tt 1A 1 , -
t* 1 V' 

Saaples 

I 

I? ^7.©5' 

.1 ^2^7 I 
> g-'y/' 
i3Ez5Zi 
iZ5SZ£i 
.l_jlS2ZI 

Saeple'Haae Btlt P-File R-PiU XDil-F Std-Aet 
1 HEXANE 1 PNS391 RN5391 100.0000 1.000000 1.900000 
2 OC6904C 2 PHS392 RN5392 100.0000 1 .000000 1.000900 
3 TEMP A 3 PN5393 RN8393 100.0000 1.000000 1.000090 
4 TEMP B 4 PN5394 RN5394 100.0000 1 .000000 1.000090 
5 TEMP C 5 PN5395 RN5395 100.0000 1.000000 1.000090 
6 QC6904CS 2 6 PN8396 RN5396 100.0000 1 .000000 1.000090 
7 866030 7 PN5397 RH5397 100.0000 1 .000000 1.000090 
B 86603CS 2 8 PN5398 RHS398 100.0000 1.000000 1 .00 00 or 
S ISO 1A 9 PN5399 RNS399 100.0000 1 .000000 i.oooooJ 

1.000007 to HEXANE 10 PN8400 RH5400 100.0000 1 .000000 
i.oooooJ 
1.000007 

11 ISO IB 11 PNS4ei RN5401 100.0000 1.000000 1.000000 
12 HEXANE 12 PN54d2 RN8402 100.0000 1.000000 1.000090 
13 ISO 1C 13 PN5403 RNS403 100.0000 1.000000 1.000000 
14 HEXANE 14 PN54I4 RN5404 100.0000 1.000000 1.000000 
15 TEMP B 15 PN54a5 RNS405 100.0000 1.000000 1.000600 
16 QC6904GS 1 f6 PN54e6 RNS406 100.0000 1.000000 1 .000090 
17 S6602O 17 PN54e7 RNS407 100.0000 1.000000 1.000000 
IB S6602CS 1 18 PNS4e8 RNS408 100.0000 1.000000 1 . 000000 
19 ISO 2A 19 PH5409 RN54e9 100.0000 1.000000 1.000000 
20 ISO 28 20 PNS410 RN8410 100.0000 1.000000 1.000000 
21 S6604G 21 PH9411 RN8411 100.0000 1.000000 1.000000 
22 S6605G 22 PNS412 RN8412 100.0000 1.000000 1.000000 
23 fi6605GR 23 PN84t3 RN5413 100.0000 1.000060 1.000000 
24 S6606G 24 PNS414 RHS414 100.0000 1.000000 1.000090 
25 TEMP B 25 PN541S RN5419 100.0000 1.000090 1.000000 
26 ISO 2C 86 PN5416 RR5416 100.0000 1.000000 1.000000 
27 ISO IB 27 PM5417 RH5417 100.0000 1.000000 1.000000 
28 IHD1VA-.05 28 PN541B RN541B 100.0000 1.000090 1.000000 
29 INDIVB-.05 29 PNS419 RN84f9 100.0000 1.000090 1.000000 

^T<-' 



;"rt FKI., 12 v'UHc, i;»5" 
-«rice file: S ) 6 UHC 
jritv Code: Pii 
ril #: a 

:jb =• •= C'J r. r-- £ I 

Hi?-? 04F ; Pu 
*ieloQ-P:-a Peram-File 

*iJshs 4Pmps Stop 
5 5 1 

ETC CC L30 Cnrc/iiciie 
Fracncn n>ZT 
Suptrvlxor RH ' 
B«T.rr, 4-

:ro Pojt-eti# 
0 0 

Po»t-yshi# 
I 

Stanoard 
tone 
PPrt 

I 
i LO 
i 
1 / 

( /rl? 

"anpI 
Sampi e-Namc 5tl# P-File R-Fil« «C>il-F Std-Hmt 

f HEXHrtE 1 PN2S46 RN2S46 100.0000 1 .0 00 00 0 1.000000 
2 GfC6i»04G 2 PH2S47 PN2S47 100,0000 1 .000000 1.000000 
3 AP3 I 0.1 3 PH2S48 ftN2S4d 100.0000 1 .000 000 1.000000 
4 APS I 0.5 4 PN2S49 ftN2S4'5 100.0000 1.000000 1 .000000 
5 «PS I 1.0 5 PN2850 RN2S5C 100.0000 1.000000 1.000000 
6 APS II 0.1 6 PH2S5t RN2851 100.0000 1.000000 1 .000000 
7 APS II 0.5 7 PH2852 RH2952 100.0000 1.000000 1.000000 

HPS II 1.0 8 PH2853 RN2553 100.0000 1.000000 1 .000000 
QC6S04a5 3 8 PH2854 RN2854 100.0000 1.000000 1.000000 
F66 04G 1 0 PN2855 RN2855 1 00.0000 1.000000 1.000000 

1 f S 6 6 0 4 G 5 3 1 1 PH2556 RN2956 100.0000 1 .00000 0 1.000000 
12 i 6 6 0 5 G 12 PN2857 RN2557 t 00.0000 1.000000 1.000000 
1 3 S66 05GP 13 PN2S5S RN2953 100.0000 1.000000 1.000000 
14 ? 4 6 0 2 G 14 PN2558 RN2859 100.0000 1.000000 1 .00 00 0 0 
15 i 66 0 3G 15 PN2S60 RN2860 100.0000 1.000000 1 . 0 0 0 0 01"| 
16 i 66 06G 1 6 PN286I RN2S61 100.0000 1.000000 1.000000 
17 HPS I 0.5 1 7 PN2862 RN2962 100,0000 1.000000 1.00 0 0 0 "> 
18 HPS II 0.5 18 PH2S63 KN2S63 100.0000 1.000000 1.000000 

John J. Fitzgerald 

v/ce Prei/tfenf 
Reieafcn and Operations 

•^ec^nical c»rci-t js i- I'.SI'E"-•rwic» oe-fa:-; sv '.OCSSTiyic«;j ranao^-e--. 



ETC £NVI)=fONMSNTAL 
TESTING ina CER'i IFICATION 

Comments on Specific Fraction 

AP9/PCDX: 
The hign recover;6S arg a result of the difference m chlormanon deiween tne 
(native) coinDouhC ana me internal standard used for Quantitation. The samples 
results were unaffected oecause the resoective comoounds were not detected. 



£'7*0 '''• reSTINQ and CaSTIFICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Total Polychlorinated Dibenzo Dioxins/Furans GC/MS Analysis Data (QR61) 

JUN 25. 1987 

Chain of Custody Data Required for ETC Data Management Summary Reports 

BA2904 WASTE tWlAGEHENT, INC. 70S W120S 870430 1 140 

CIC Smiplc Campinjr F«ctlity S«nple Point 0«t« lliM Hours 
CUpsoo 

Hour 

Compound 

Rfttulic 

Samplo 
Concen. 
ppt 

HDL 
ppt 

<X^ Replicate 

First 
ppt 

Second 
ppt 

QC Blanic and Spiked Blank 

Blank 
Dat a 
ppt 

Concen. 
Added 
ppt 

X 
Recov 

QC Hatrik Spike 

Unspikad 
Samplo 
ppt 

Concen. 
Added 
ppt 

X 
Recov 

2,3.7.8-TCDD 
TCDD 
PCDO 
HxCDO 
TCDF 
PCDF 
HxCDF 

• iei«fs*« fteidcisom l»»*« l«e tCW •• »•••« •• 

• t«e c*> 

w 

NO 
ND 
NO 
NO 
ND 
ND 
NO 

09 
09. 
43 
II 
04 

7 04 
17.68 

ND 
ND 
ND 
ND 
NO 
ND 
ND 

¥ 

NO 
ND 
ND 
ND 
ND 
NO 
ND 

NO 
ND 
ND 
ND 
ND 
ND 
ND 

12 7 
12 7 
12 7 
12.7 
12.7 
12 7 
12.7 

83 
83 
109 
69 
75 

326. 
99 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

too 
10 0 
10 0 
10 
10 
10 
10 

100 
100 
124 
94 
92 
150. 
366. 



'£U / reSTjMG tna CERTIFICATION 

Appendix E 

Chain-of Custody Forms 

o A ' EC Cia'^-cf-Cjs:ccy form (CCV is mauaes for 3:1 sarr:es 
smccec oy ETC sri>,':ve. 

2: Ar ir-house sarr.sie Ct-.a:n-of Custody form is mciuoec for a', 
samples net sniopeo by ETC snuttie. 

3) Any aoditionai Cnam-ot-Custoay material crovidea by a cuent c 
by a Client's sampimg agent is also mciuaea. 

4) A subccnfactc's Cnam-of-Custody form is mciuoed for any 
analytical WCK not oerformec witmn ETC'S laooratory. 

5) Analysis ans Ex'ract'on Custosy forms a'e mciuaeo for tne 
oenoc tne samoie was m ETC's bossession. 



i ETC '•ti' 'C 4m Ct»T;»iej"0» LABORATORY CHRONICLE: TCOO EXTRACTION 

Sampi# 
Numotf 

L0« 
Linn 

Sampl^ 
Amt. 

SREC. 

1 
^60,0? 

'?oo <^60V 

®^2S04^ W i '?«o 

! 

1 
1 
1 

1 

i 
1 
i 
1 

! 

1 
1 

] 

1 

! 

1 ! 

ft-7/5r * fnOn 
®^n7/5r • /OOiO 

/cnn 
/?/^7"?D7 ' •?-?o 
Ri 7.703 " 

QT Baton • 
.naj-S 

Analyait 4?f/p<:bX. 

Malrli —L ; 

Oat*. 

Superuisor 

Extraction Tean. 

Cleanup 
Standard 0 IConc lot •! 
Reagent PPM 
Intarnal Standard 
Surrodat* 1 " • 
Beeeverg Slindar* i I 
Many* 1 I/£.1C!< 

' 
1 1 
1 

Aeia Alumina Y/m 1 1 

Baaic Alumina WYY 
CarMpaet/Calita WYA 1 i 

COMMENTS 

i 

1 

UPO/Sup«tv»ior 

r t I ' ^{^4 
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TC^7r'l'c\T;/iwc--:o« LABORATORY CHRONICLE: GC-MS Department 

^ .p Q'/s/fl- U/Jf) SHIFT 
F ^TIQN ' ' ft Ox-

1J RUMPMT M 

STANDARD 
CONG 
PPM 

LOT 
NO. 

V
 

UNF Fll F r^Trt)0j ?<L c- 1 

^cniipMpp C)i p CtM 

MFTHDD Fit F fr/sK- ! iT" 

•JFILE 
/ 

1 
NALYST^Sl 4 Utr^kX 

i 
/X t ^ 

• 1 

TiiPFRvison 
lATCH #'s ^ 1 

i 

I^LIASl INITIAL! 

1 
I^LIASl INITIAL! 

CURWENT 
CS05 STATUS 

STANDARDS 
UPDATED 

CURWENT 
CS05 STATUS 

STANDARDS 
UPDATED 

CURWENT 
CS05 STATUS 

STANDARDS 
UPDATED 

col OATEj 

Wl» 1 IT I 

NAME DATA 
FILE 

uL 
INJ 

ALS 
» DIL TAPE # SPECIALS 

(WRITE A-TYPE) 
^Mr 

ec /f-aL3X m 
1 cc2z: hoiif 

arof/s-Ar ion 
aro'^/ss r /foff3 2il^ 

anpf/frs IZ22-

MolVf Z2fC 

fc Man 0C<^3 

cc-jj: Mav7 02CM 

OTfiQ 
AA Aft'Ar Ha ¥9 0^\-u 

&fi^9-ioz r Hfjlea OSVo 

A A Ho9f/ pU3 
f Molii A7fJ 

Pc Moir3 0851 
ccTT HOib'f V / /JO^ ^yjJ of5b 

-- ---— -



c I C LAiiRATGht CHRONICLE; GC^M^ifepartment 

DATE SHIFT. 
FPAr.TinM 
INSTRUMPMT H 
'UNE Fii g 
'EQUENCFFIIE 
METHOD FILE P^PVH^ 
lOFlLE vi^ pep; ̂  
ANALYST(S) -Trn- Yt 

SUPERVISOR 
BATCH «'s |)^rr- CALig-

|»<.I*SC >Niri«u 

CURRENT 
CSOS STATUS 

*co 

STANDARDS 
UPDATED 

OATI 

STANOAflO 

CONC LOT 

NO 
LOT 

VOL 

d.C. 1 2JOO _ /tz^-z. " 

rtLi. SVo 
rc/y 1 do Q IC.Z^^ 

t^ao fLZS^ 
rccr IC2^L 

Wl# • T 

NAME DATA , 
FILE^ 

uL 
INJ 

ALS 
1 

DtL TAPE f SPECIALS 
(WRITE A-TYPE) 

Kys 
Tinsi^ 

PC M 
1-^:6 1 Of2i 5357 

CCI altz ccS':i 
1 OL\ o'?2? 

ZCZ cW5"5" 

oils' 
' CcZ OilL 

1 oqrj CU9 

r c3 oiu Cl^ 

1 rc3 69 Zi 
1 09^0 

09^l //v^ 

1 c::c4- 693Z IZi¥ 

PC 09^3 rni 
1 fc 1^7 

Cc.^ i9<// 

1 
C(^9 oT-57 

1 ccl- OfH 
0139 / Clo-} 

1 
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ETC TBSTlNO tna CERTIPICATION 

APPSNc:;^ 
SR^ND T^RI? 

COMPOUND NAME FRACTION TABLE 

1 Ac^ionitriU 
2 Ac0ioDn«non9 
A 2-Ac9lyUmj.nof luor«n« 
7 Acrolein 
9 AcryloniiriU 

1 I Aldrin 
12 Allyl alcohol 
13A Aluminum 
lA A-AminoOlDh9nyl 
18 Anilin® 
19A Antimony 
20 Aramit® 
21A Arsenic 
;7A Barium 
30 5enzo(ajaninracene 
31 Benzene 
3A Benzenechiol 
35 Benzidine 
36 Benzo(tJ) fluoranthene 
38 B9nzo(a)oyrene 
39 D-Benzodumone 
A2A Beryllium 
A3 eiis(2-Chloroetho*y )methane 
AA C)is(2-Chloroeihyi) ether 
A6 bis(2-ChloroisoDroDylJether 
A8 bis(2-ethylhexyllonthalate 
50 hiethyl bromide 
51 A-Bromooheny1 ohenyl ether 
5A Butyl benzyl onthalate 
55 2-sec-Butyl-A,6-dinit roonenol 
56A Cadmium 
57A Calcium 
59 Carbon disulfide 
63 Chlordane 
65A Chloroethane 
71 D-Chloroaniline 
72 Chlorobenzene 
73 Chlorobenzilate 
7A D-Chloro-m-cresol 
76 2-Chloroethyl vinyl ether 
77 Chloroform 
78 Methyl chloride 
80 2-ChloronaDhthalene 
81 2-Chloroohenol 
83 3-ChloroDrooionitrile 
8AA Chromium 
85 Chrysene 
87A Acenaothene 
87B Acenaohthalene 
87C Anthracene 
870 Benzo(ghi)Derylene 
87E Benzo(k)fluoranthene 
87F Fluorene 
87G Phenaihrene 
87H Pyrene 
88A Cocoer 
89B l-NiitroDhenol 
90A o-Cresol 

HTP5T 
A/B/N 
A/B/N 
HTP&T 
HTPil 
PEST/HERB 
HTP4T 
METALS 
A/B/N 
A/B/N 
METALS 
A/B/N 
METALS 
METALS 
A/B/N 
P&7 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
METALS 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
P4T 
A/B/N 
A/B/N 
A/B/N 
METALS 
METALS 
P5T 
PEST/HERB 
P4T 
A/B/N 
P4T 
PEST/HERB 
A/B/N 
P4T 
P4T 
P4T 
A/B/N 
A/B/N 
A/B/N 
METALS 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
METALS 
A/B/N 
A/B/N 

OR57 
QR59 
QR59 
OR57 
QR57 
QR56 
QR57 
QR60 
QR59 
QR59 
QR60 
QR59 
QR60 
QR60 
QR59 
QR58 
CR59 
0R59 
QR59 
QR59 
0R59 
QR60 
QR59 
QR59 
QR59 
QR59 
QR58 
QR59 
OR59 
0R59 
OR60 
QR60 
QR58 
QR56 
QR58 
QR59 
QR58 
Qfi56 
QR59 
QR58 
QR58 
QR58 
QR59 
QR59 
QR59 
OR60 
QR59 
OR59 
QR59 
0R59 
QR59 
QR59 
QR59 
OR59 
QR59 
OR60 
OR59 
QR59 



CK. TESTING ina CERTIFICATION 

90B m-c-CfesoIs 
9-4 Cvani'3# Total 
! 00 J , 4 -COO 
101 4.4'-DOE 
lo: 4,4'-COT 
106 C'ibon:c(a ,h)anthracene 
10? C.ran»o(a,e)oyrene 
109 ui0«n30(a.h)Dyr«ne 
I 1 0 Dioanrol a . l )oyr<in9 
111 I .--Dlbromo-3-i;hLoroorooan« 
'•2 1 , C-Oi,Dromo»ihan» 
H3 Oibromomathanff 
lU Di-n-ftutyl D^>ihalai« 
'•5 I,i-OlChloroO»n»9n« 
116 1,3-0icnloro6®n2«ne 
117 1 ,4-Oi,chloroD«n3Bn« 
119 3,3"-Oichlorobanridtne 
120 I ,4-DichlorO-2-t>uten® 
121 Dichlorodifluoromathan® 
122 1,1-Oichloroethan® 
123 1 ,2-Di.chIoroeihanu 
124 1,2-Trans-dichIoroeihyl9ne 
126 1,1-OicnioroeihyLene 
127 Methylene cnlorice 
128 2,4-OiChloroohenGi 
129 2.6-DichIoroonenol 
130 2.4-0 
133 1,2-DichloroDrooane 
135A c15-1.3-DicnIoroDroDyl6ne 
I36B t-ans-l , 3-OichIorooroDylene 
137 C.eldrm 
143 I.ethyl Dhihalate 
144 '-'.onaiLn 
150 3 2•-Dtmethoxybenzidine 
151 c-jimethylamtnoazooeniene 
152 7 12-OimethylbenzoUa]anthrac6ne 
153 3,3"-Dimethylbenzidme 
153 alDha-aloha-Otmethylohenethylamine 
159 2,4-OinietnylDhenol 
160 Dimethyl ohthalate 
162A m-OinilPObenzene 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 

4 .6-Otnuro-o-cresol 
2,4-OinitPOOhenol 
2.4-Oinitrotoluene 
2.6-Dinitrotoluene 
Di-n-ociyl Dhthalate 
I,4-Otoxane 
DiOhenylamine 
1.2-Oiohenylhydrazine 
Di-n-orooyInitrosamine 
Ouulfoton 

174A Endosulfan I 
I74B Endosulfan II 
175 Endrin 
177 Ethyl cyanide 
180 Ethylene oxide 
182 Ethyl methacrylate 
184 Fluoranthene 
191A ChlorodibPomomethane 
1918 Dichlopobromomethane 
192 Heotachlor 
193 Heotachlor eooxide 
194 Hexachlorotjenzene 
195 Hexachlorooutadiene 
196A AlDha-BHC 
1968 Beta-enc 
196C Gamma-8HC 

A/B/N GR59 
METALS CP6C 
PEST/hESe OR56 
PEST/HERB 0R56 
PEST/HERB QR56 
A/e/N 0R59 
A/B/N OR59 
A/B/N 0R59 
A/B/N 0R59 
PST OR58 
P4T 0R58 
P4T QR58 
A/B/N 0RS9 
A/B/N QR59 
A/B/N QRS9 
A/B/N QRS9 
A/B/N QR59 
P4T QRS8 
P4T QRS8 
P4T QRSe 
P4T QRS8 
P4T QR58 
P4T QR58 
P4T QRS8 
A/B/N QR59 
A/B/N QR59 
PEST/HERB QR56 
P4T OR58 
P4T QR58 
P4T QR58 
PEST/HERB QRS6 
A/B/N QR59 
PEST/HERB QRS6 
A/B/N OR59 
A/B/N 0R59 
A/B/N QR59 
A/B/N QR59 
A/B/N QR59 
A/B/N QR59 
A/B/N QR59 
A/B/N QR59 
A/B/N QR59 
A/B/N QR59 
A/B/N QR59 
A/B/N QR59 
A/B/N QR59 
HTP4T QR57 
A/B/N QR59 
A/B/N OR59 
A/B/N QR59 
PEST/HERB QR56 
PEST/HERB QR56 
PEST/HERB QR56 
PEST/HERB QR56 
HTP4T QR57 
HTP4T QR57 
P4T QRS8 
A/B/N QR59 
P4T QR58 
P4T QR58 
PEST/HERB QR56 
PEST/HERB 0R56 
A/B/N QR59 
A/B/N QR59 
PEST/HERB 0R56 
PEST/HERB QR56 
PEST/HERB QR56 



ETC 7£ST/NG IflO CSRTIFICATION 

t96D Dslia-BHC PEST/HERB QR56 
197 Hexacnlorocyclooentadien-e A/B/N GR59 
198 Hexachloroethane A/B/N QR59 
199 Isodrin A/B/N QR59 
200 HaxacnloroDhene A/B/N GR59 
201 Hexachloroorooene A/B/N QR59 
208 Indenol1,2,3-cd icyrene A/B/N 0R59 
209 lodomeihane P&T GR58 
21 OA Iron METALS OR60 
212 IsobutyL alcohol HTPST QR57 
213 Isosafrola A/B/N 0RS9 
2U K«oon« PEST/HERB QR56 
216A Laad METALS QR60 
222 Malononiirila A/B/N 0R59 
225A Marcury METALS QR60 
226 Mathacryloniirila HTPST QR57 
228 Mathaoyrilana A/B/N QR59 
230 Mathoxychlor' PEST/HERB QR56 
232 3-Malhylcholanthrena A/B/N QR59 
234 4,4'-MaihylanaOis(2-chloroaniline) A/B/N QR59 
235 Mathyl ethyl katone PST 0R58 
238 Mathyl maihacrylate PST QR58 
239 Mathyl methanesjlfonace A/B/N QR59 
242 Mathyl carathion PEST/HERB QR56 
245 Naohthaiane A/B/N 0R59 
246 1 ,4-NaDhthodiJinone A/B/N QR59 
247 1 -Naohthylamine A/B/N QR59 
248 2-NaDhthylamine A/B/N QR59 
250A Nickel METALS QR60 
255 o-Nitroanilme A/B/N QR59 
256 Nitrooanrena A/B/N QR59 
261 4«NilPoohenol A/B/N QR59 
263A N-NitrosodlDhenylamine A/B/N QR59 
264 N-NilPOSOdl-n-butylamine A/B/N QR59 
266 N-Nitposodiethylamina A/B/N QR59 
267 N-Nitrosodiinethylamine A/B/N QR59 
269 N-Nilrosomathylathylamine A/B/N QR59 
273 N-Nltrosomoroholine A/B/N QR59 
275 N-NltrosoDiDeridine A/B/N QR59 
276 N-Nitrosooyrrolidine HTPST GR57 
278 5-Nilro-o-toluidine A/B/N QR59 
280A Osmium METALS QR60 
283 Parathion PEST/HERB QR56 
284 Pantachlorobanzena A/B/N QR59 
285 Pantachloroethana PST QR58 
286 Pantachloronitrobenzane A/B/N QR59 
287 Pantachloroohenol A/B/N QR59 
288 Phanacatin A/B/N QR59 
289 Phenol A/B/N QR59 
295 Phorata PEST/HERB QR56 
296 FamohuP PEST/HERB QR56 
299 2-PicoUne A/B/N OR59 
300A Aroclop 1242 PCB/GC/EC QR30 
3008 Aroclop 1254 PCB/GC/EC QR30 
300C APOCIOP 1260 PCB/GC/EC QR30 
30GD APOCIOP 1248 PCB/GC/EC 0R30 
3G0E Aroclop 1232 PCB/GC/EC QR30 
300F APOCIOP 1221 PCB/GC/EC QR30 
300G APOCIOP 1016 PCB/GC/EC QR30 
30IA Potassium METAL 0R60 
303 Pponamide A/B/N QR59 
307 2'ProDyri'1-ol HTPST QR57 
308 Pypidine HTPST QR57 
3)0 Resopcmol A/B/N QR59 
312 Safpole A/B/N GR59 
314A Selenium METALS OR60 
317A Silvan METALS QR60 



' 1 

't / CF yisTINa tna'ceRTIFlCATION 

3I9A Sodium METALS 
323 I , 2. A. 5-Tet racrilorobenzene A/B/N 
32A 2.3,7,8-TCOO DIOXIN 
326 1 ,1 ,1 .2-Teirachlorocihane PiJT 
327 1,1,2,2-TeirachlorG6thane PST 
328 Tsirachloroethylene PfiT 
329 Carbon teirachLonde P5T 
330 2,3,A,6-TetracnioroDnenoi A/B/N 
331 TeiraethyldithioDvroobosDnate A/B/N 
335A Thallium METALS 
3A7 Toluane P4T 
351 Toxaoh«n« PEST/HERB 
352 Eromoform PST 
353 1,2.A-Trichlorobenzene A/B/N 
35A 1,1,1-Trichloroethan# PST 
355 ',1,2-Trichloro«than« PST 
356 TrichloroathyUne PST 
357 Trichloromathanethiol PST 
356 Trichlorofluoromeihane PST 
359 2,4.5-TrichloroDhenol A/B/N 
363 2.4.6-Trichloroonenols A/B/N 
36 2.4,5-T PEST/HERB 
36: 2.4,5-TP (Silvex) PEST/HERP 
36- 1,2,3-TrichloroDroDane PST 
36r '.ris(2.3-DibromcDroDyl) Dhosonate A/B/N 
37:- /anaaium METALS 
37; .-lyl chlorids PST 
37- :.-ic METALS 

OR60 
OR28 
QR6I 
GR58 
GR58 
GR58 
GR58 
GR59 
GR59 
GR60 
GR58 
GR56 
GR58 
QR59 
OR58 
GRS8 
0R58 
QR58 
QR58 
GR59 
GR59 
GR56 
GR56 
GR58 
GR59 
GR60 
GR58 
GR60 

indrin aldehyde 
1-Chloro-l,3-butadiene 
-•-ChloroDrooene 
-cetone 
L'.nylbenzene 
1-Hexanone 
""ethyl-iso-butyL ketone 
Siyrene 
Vinyl acetate 
m-Xylene 
0*0 Xylenes 
Magnesium 
Manganese 
Tin 
Cobalt 
Sulfide as S 
Pluoride 
Benzoic acid 
Benzyl alcohol 
Dibenzofuran 
Isobhorone 
2-MeihylnaDhihalene 
o-Niiroaniline 
m-Nitroanlline 
4-ChloroDhenyl ohenyl ether 
Hexachlorodibenzo-o-dioxins 
Peniachlorodibenzodioxin 
Teirachlorodibenzodioxin 
Hexachlorodibenzofurans 
Pentachlorodibenzofuran 
Tet rachlorodibenzofijran 

PEST/HERB 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
DIOXIN 
DIOXIN 
DIOXIN 
DIOXIN 
DIOXIN 
DIOXIN 

GR56 
GR58 
GR58 
QR58 
GP5e 
GR5e 
GR58 
QR58 
GRS8 
GR58 
GRS8 
GR60 
GR60 
GR60 
GR60 
GR6G 
GR60 
QR59 
QRS9 
QRS9 
0RS9 
QR59 
QRS9 
QRS9 
QR59 
QR6I 
GR61 
GR6I 
GR61 
GR61 
GR61 



tii^VIROiwrncNTrM. 
TESTING Mna CERTIFICATION 

my 31 . 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9-Heated Purge and Trap Compounds-GO/MS Analysis Data (QR57) 

Chain of Custody Data Required for ETC Data Management Summary Reports 

705 WI2iS 870430 1212 

F*ctiity SwpU Point 0«tn 

S5602 WASTE MANAGEMENT. INC. 

fiC Saaplc No, Conpjny 
CltpMd 

Time Hours 

ddiiitiidund i. 

ResultI 

Sample 
Concen• 
"9/1 

MDL»* 
ug/l 

QC Replicate 

First 
ug/l 

Second 
U9/1 

QC Blank and Spiked Blank 

Blank 
Dai a 
ug/l 

Conceit, 
Added 
ug/I 

X 
Recov 

QC Matrix Spike 

Untpiked 
Sample 
ug/l 

Concen. 
Added 
ug/l 

X 
Recov 

I Acetonitrile 
7 Acrolein 
9 Acrylonitrile 
12 Allyl alcoliol 
168 1.4'Oioxane 
177 Ethyl cyanide 
180 Ethylene oxide 
212 IsoDutyl alcohol 
226 Hethacrylonltrlle 
276 N-Nltrosopyrrolldine 
307 2-Propyn-l-ol 
308 Pyridine 

R Ae«*e«rp mmsMllp e«e«e*t« •*!•« •eteftltel 

ND 
ND 
NO 
ND 
57.2 
ND 
ND 
ND 
ND 
IND 
IND 
ND 

m Meaner# •r MevtldRN. 
-!«»• el^igrsismMf. ftmmRvi •atiPBr WlM* CMM mm W 

•eiocloe me <«*re»e meaPW loeel*. 
•««!» Milhfp Mr *€•*€.•4M#* mm At* 

•••lleRU, CI H^> mmt 4w^slMs««ly MRkcMi lee. 

10 
100 
100 
8 0 
10 
8.0 

8.0 
40 

80 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
IND 
IND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
IND 
IND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
IND 
IND 
ND 

100 
100 
100 
500 
500 
500 
0 

500 
500 
500 
500 
500 

102 
79 
72 

191 
160 
95 

108 
81 
0 
0 

222. 

ND 
ND 
ND 
ND 

57 2 
ND 
ND 
ND 
ND 
IND 
IND 
ND 

100 
100 
100 
500 
500 
500 
0 

500 
500 
500 
500 
500 

82 
ICS 
74 
47 
36 

I 16 

72 
103 
0 
0 
19. 



ETC ENVIRONMENTAL 
TESTINQ and CERTIFICATION 

MAY 31. 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 - Purge & Trap Compounds - GC/MS Analysis Data (QR58) 

Chain of Custody Data Required for ETC Data Management Summary Reports 

INC. 705 WI2IS 870430 1212 

fTC S«apl« N>. Cofflpany Facility SanpU Point 0«lt 
El*pi«d 

liM H«yr* 

Compound > 

ftetulli qc Replicate QC Blank and Spiked Blank QC MalrlR Spike 

Samp1e Blank Concen. % Unspiked Concen. % 
Concen. MOL*« First Second Data Added Recov Sample Added Recov 
ug/1 ug/l ug/1 ug/l ug/l "9/1 ug/l ug/l 

Recov 

371 4.4 6.40 6 34 ND 18.0 105 ND 18.0 100 
NO 10 NO ND ND 18.0 128 ND 18.0 169 
NO 10 NO ND NO 18 0 32 ND 18.0 159 
NO 10 NO ND ND 18.0 94 ND 18 0 132 
93.4 6.0 NO M) ND 18.0 99 ND 18.0 98 
NO NO ND ND 0 - ND 0 
NO 10 NO NO ND 18.0 0. ND 18.0 0. 
NO 1 6 NO ND ND ISO 98 ND 18.0 85 
NO 10 NO NO NO 18.0 103 ND 18.0 153 
NO NO ND ND 0 - ND 0 
NO 10 NO ND ND 18.0 101 ND 18.0 103 
I4D 10 NO ND ND 50.0 106 ND 50.0 108 
NO 10 NO ND ND 50.0 98 ND 50.0 80 
NO 10 NO ND ND 50.0 93 ND 50.0 87 
f«} 10 NO ND ND 18.0 102 ND 18.0 166 

BMDL 4.7 NO ND ND 18.0 93 ND 18 0 92 
NO 2.8 NO ND ND 18.0 99 ND 18.0 90 

BMDL 1 .6 NO ND ND 18.0 89 ND 18 0 72 
BMDL 2.8 18.5 15 4 NO 18.0 108 ND 18.0 98 
NO 2.8 5.27 9.68 ND 18.0 82 8.37 18 0 87 
NO 6.0 NO NO ND 18.0 96 ND 18.0 90 
NO 5.0 NO ND ND 18.0 104 ND 18.0 101 
l«> 10 ND ND ND 18.0 105 ND 18 0 90 
NO 3 1 NO ND ND 18.0 99 ND 18.0 109 
NO 2.2 ND ND NO 18.0 105 ND 18 0 100 
NO 10 ND ND ND 50.0 99 ND 50 0 99 
NO 10 ND ND ND 50.0 82 ND 50 0 99 
NO 10 ND ND • ND 18.0 94 ND 18 0 82 
NO 10 ND ND ND 50.0 100 M) 50.0 98 
NO 10 ND ND ND 50.0 96 ND 50.0 66 
NO 10 ND ND ND 50.0 98 ND 50.0 97 
NO 6 9 ND ND ND 18.0 96 ND 18 0 92 

A A -

31 Benzene 
50 Methyl bromide 
59 Carbon disulfide 
65A Chloroethane 
72 Chlorobenzene 

2-Chloro-1,3-butadiene 
2-Chloroethylvinyl ether 
Chloroform 
Methyl chloride 
3-chloropropene 
1,2-Olbromo-3-chloropropane 
1,2-Dibromoethane 
Dlbromomethane 
1,4-Dlchloro-2-butene 
Olchlorodlf luoroieethane 
1.1-Oichloroethane 
1.2-Dlchloroethane 
I,2-Trans-dlchloroethylene 
1.1-Dlchloroethylene 
Methylene chloride 
1.2-Dlchloropropane 

I36A cls-1.3-Olchloropropylano 
I36B trans-l,3-Dlchloropropylene 
I9IA Chlorodibromomethane 
I91B Dlchlorobromomethane 
182 Ethyl methacrylate 

lodomethane 
Methyl ethyl ketone 
Methyl methacrylate 
Pentachloroethane 
I.I.I.2-Tetrachloroothane 
I,I,2.2-Tetrachloroethane 

76 
77 
78 

111 
112 
113 
120 
121 
122 
123 
124 
126 
127 
133 

209 
235 
238 
285 
326 
327 

tfeiecia# •« cedent leeela. 

•»«ile*i«, «eapei8 mt aevcMB t«r. 



ETC BNVIRONMBNTAL 
TESTING and CEfiTIFICATION 

MAY 31. 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 - Purge & Trap Compounds - GC/MS Analysis Data (QR58) 

Chain of Custody Data Required for ETC Data Management Summary Reports 

S6602 WASTE MANAGEMENT, INC. 705 W121S 870430 1212 

etc taivlc Na. Comptny 3«np|* Pokni 0*1* 
El(Pita 

TIM Maurt 

COMpOttfld Sample 
Concen. 
ug/l 

MOL»» 
ug/l 

OC SapliEate 

First 
ug/l 

Second 
ug/l 

QC Blank and Spiked Blank 

Blank 
Data 
ug/l 

Concen, 
Added 
ug/l 

X 
Recow 

QC Mairix Spike 

Unsplked 
Sample 
ug/l 

Concen. 
Added 
ug/l 

X 
Recov 

328 
329 
347 
352 
354 
355 
357 
356 
358 
364 
373 

Tetrxchloroethvlene 
Carbon totrachlorldo 
Toluene 
Bromofor* 
1.1.1-Trlchloroothane 
I .1.2-Trlchloroathana 
Trlchloromethanethiol 
Trlchloroothylone 
Trichlorofluoromethano 
1,2,3-Trlchloropropano 
Vinyl chloride 
Acetone 
Ethylbenzene 
2-Hexanone 
Methyl-iso-butyl ketone 
Styrene 
Vinyl acetate 
m-Xylene 
o+p-Xylenes 

• Kecoeofy sseenmiip M«>e*)e »e*af e«i*ttaM« a«il»deiefp. 

r «•« MectdteMieM. •>t« le*lc 'er <e>«le«c 
filM/lir •stoAlseMd «e«ecia«a 1 

— et^tdead at redeemed edeeted mwfumtt. 
•tmdeiofmamme*. seauioawd wmd/er ed«eee edH*d dd 
dcieited w* ctf^oM <«tmdd leeele. 

Artull rnrlA 'Ate" med -femC.mddfr- «de(|«let dd did 
»d «ma« ««ii(iH*»eie Md'<*e8 fd*. 

ND 
NO 
59.5 
ND 
ND 
ND 

ND 
ND 
ND 

BMDL 
22.2 
19.8 
ND 

BMDL 
ND 
ND 
16.5 
24.0 

4.1 
2.8 
6 0 
4 7 
3 8 
5.0 

1 .9 
10 
10 
10 
ID 
7 2 
10 
10 
10 
10 
10 
10 

ND 
ND 

1 42 
ND 
ND 
ND 

ND 
ND 
ND 

13 9 
20 0 
ND 
ND 
ND 
ND 
ND 
ND 

2.66 

ND 
ND 
ND 
ND 
ND 
ND 

NO 
ND 
ND 

9 27 
34 8 
ND 
ND 
ND 
ND 
ND 
ND 

2.54 

ND 
ND 
ND 
ND 
NO 
ND 

ND 
NO 
ND 
ND 

17 3 
ND 
ND 
ND 
NO 
ND 
ND 
ND 

18.0 
18 0 
IB 0 
18 0 
18 0 
18.0 

18 0 
18.0 
18.0 
18.0 
90.0 
18.0 
90.0 
90.0 
18 0 
90.0 
15 0 
30 0 

98 
108 
97 
102 
109 
100 

101 
98 
98 
99 
76 

102 
78 
96 
102 
88 
105 
104 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

28 0 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

IB 
18 
18 
18 
18 
18.0 

18.0 
18.0 
ISO 
18 0 
90.0 
18.0 
90.0 
90.0 
18 0 
90.0 
15.0 
30 0 

114 
108 
97 
131 
III 
102 

101 
116 
105 
175 
103 
103 
78 
93 
104 
72 
110 
no 

Imeie* 



ETC ENVmONUENTAL 
TESTINQ and CERTIFICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 -Acid/B/N/Pest Compounds- GC/MS Analysis Data (QR59) 

JUN 23. 1987 

Chain of Custody Data Raquired for ETC Data Management Summary ReporU 

• wi2is' |-?l^g7043diWfii 
ITC sjm>i« CflMpany '•cXMir Sa^la feletl;-bilf 

Ooapaund *; 
J . ~ - e 1. I -

a®. Rasultl;. OC Blank aiid Spifcad Blank ::tx: Hatria Spika 

SaiimU •>X"viXv* • • v'/.v :• Blank >•. . ConkeaM •mm Uiiipiked ConCeni it 
Concanir: MDL*» rini Sac'bad Data Added Pi44*y '::;>Saaiple ' - Added; 84CnV 
; up/i Up/l Vr Ufl/l UB/1 

NO 10 110 123 NO too 136 ND 103 107 
NO 10 142 197 NO 250 67 NO 256 55 
NO 10 71 .0 84.0 NO 250 55 NO 256 28 
38.5 10 137 161 NO 150 103 NO 154 89 
NO 10 275 212 NO 250 98 ND 256 107 
ro 8.1 85.1 97.9 ND 100 100 ND 103 83 
INO INO INO INO 300 0 iro 308 0 
NO 10 173 198 NO 00 149 NO 103 169 
NO 2.6 165 193 NO 00 165 NO 03 161 
NO 10 ND ND ND SO 0 ND 54 0 
NO 46 NO ND ND 00 0 ND 03 0 
NO 5.5 90.2 103 NO 00 103 NO 03 88 
NO 5.9 107 107 NO 00 123 ND 03 104 
NO 5.9 85.8 102 NO 00 102 NO 103 84 
NO 10 135 142 NO 00 164 ND 103 132 
NO 2.0 108 111 NO 100 122 ND 103 105 
NO 10 78.0 80.3 NO 100 88 NO 103 76 
NO 10 225 258 NO 300 85 NO 308 73 

466 10 171 219 ND 150 147 NO 154 111 
NO 3.1 83.1 76.4 NO 100 91 NO 103 81 
NO 2.0 113 136 ND 100 133 ND 103 no 
24.7 3.4 82.1 71 .3 NO 100 114 NO 103 80 
NO 10 105 ND NO 250 69 NO 256 41 
NO 2.6 89.7 92.3 ND 100 116 ND 103 87 
NO 2.0 84.0 100 NO 100 103 NO 103 82 
NO 3.6 81.7 103 ND 100 101 NO 103 80 
2.07 2.0 95.8 111 ND 100 109 NO 103 93 
NO 4.2 NO ND ND 0 NO 0 
NO 3.6 166 215 ND 100 219 NO 103 162 
NO 2.0 76.7 94.2 ND 00 102 NO 103 75 

BfOL 5.6 92.6 108 ND 00 106 ND 103 90 
NO 2.0 67.9 73.4 ND 00 87 NO 103 66 

m 

2 
4 

14 
18 
20 
30 
34 
36 
38 
39 
35 
43 
44 
46 
48 
51 
54 
55 
71 
74 
80 
81 
83 
85 

Acatophanona 
2-Acatylanilnof luorana 
4-Aalnobiphanyl 
Anliina 
Araalta 
Banao(a 
Baniana 
Benzolb 
Banzo(a 

anthracana 
htol 
fiuoranthana 
pyrana 

p-Banzoquinona 
Benzldlna 

2-Chloroathoxy)iiathana 
2-Chloroathyl| athar 

bis 
bis 
bis 
bis 

2-Chloroisopropyi)athar 
2-EthylhaNyl)pnthalata 

4-Bro«ophenyl phanyl athar 
Butyl banzyl phthalata 
2-sac-Butyl-4,6-dinitrophan 
p-Chloroanilina 

?-Chloro-n-crasol -Chloronaphthalana 
2-Chlorophanoi 
3-Chloroproplonitrlla 
Chrysana 

87A Acenaphthana 
87B Acenaphthyiana 
87C Anthracana 
870 Bonzofahilparylana 
87E Banzo(k)fIuoranthana 
87F Fluorana 
87G Phananthrana 
87H Pyrana 

MliMiM tmfm aaiiiM •a*ala. 2r:.jr..3T:sirac.criO!* - — BniwJ" 



ETC « KNVinONMBNTAL 
TESTINQ and CERTIFICATION 

JUN 23. 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 -Acld/B/N/Pest Compounds- GC/MS Analysis Data (QR59) 

V Citain of Cu»to4y Data Requited for ETC Data Management Summary Reports : 

WASTE MW4AGEMEMT, INC. ' ; j 70S W\2\S 670430 uii 
..•yCcMp«oy ' f»cllity S«mpl« felM QiU II-

4 v^Rstulti QC Rspllcata OC Blank and Splkad Blank QC Matrix Spike 

Osmpls 
Nrfl 

Blank Conceq, X Untpiked Concen. X 
Conccn. MDL»» Nrfl Second Data Added Bacov Sample Added RecQV 
ug/l ug/l ug/l ug/l ug/l ug/l ug/1 ug/l 

NO 3.7 69.6 66 8 ND 100 100 ND 103 68 
BHDL 10 81.1 87.7 ND ICQ 84 ND 103 79 

30.4 10 154 168 ND 200 80 ND 205 75 
ND 10 ND ND ND 0 • ND 0 -
NO ND ND ND 0 - ND 0 -

IND IND im IND 500 0 IND 513 0 
BMDL 10 112 131 ND 100 125 1.57 103 107 

6.93 2.0 87.1 96.5 ND 100 99 ND 103 85 
ND 2.0 80.0 90.4 ND 100 87 ND 103 78 
ND 4.6 74.8 89.0 ND 100 83 ND 103 73 
ND 17 74.4 77.4 ND 100 102 ND 103 73 
16.8 2.8 77.8 72.0 ND 100 106 ND 103 76 
17.0 10 106 102 ND 100 112 ND 103 103 
NO 10 70.3 94.4 ND 100 89 ND 103 69 
NO 10 ND ND ND ISO 0 ND 154 0 
ND 10 156 147 ND ISO 117 ND 154 102 
NO 10 122 157 ND ISO 95 ND 154 79 
ND 10 ND ND ND ISO 29 ND 154 0 

54.6 2.8 104 121 ND 100 III NO 103 loi 
NO ID 73.8 93.3 ND 100 93 ND 103 72 
ND 10 no 142 ND ISO 92 ND 154 71 
ND 25 67.8 91.9 NO too 41 ND 103 66 
ND 44 83.6 124 NO 100 0 ND 103 81 
ND 5.9 67.7 92.8 ND 100 79 ND 103 66 
ND 2.0 83 2 102 ND 100 101 ND 103 81 
ND 10 137 176 ND 100 154 ND 103 133 
ND 10 216 242 ND ISO 173 ND 154 141 
NO 10 92.0 108 ND 100 121 ND 103 90 
ND to 89.8 97.1 ND 100 105 ND 103 88 
ND 2.3 74.5 84.7 ND 100 96 

/ 

ND 103 73 

89B 2-Nitrophanol 
90A o-Crato 
90B Mfp-Cra 
106 Dlbanzo 

Oibanzo 
Dtbsnzo 
Dlbanzo 

08 
09 
10 
14 
115 
116 
117 
119 
128 
129 
143 
150 
151 

ols 
a.ti anthracena 
a.a pyrona 
a,It pyrana 
a,l pyrana 

Di-n-butyl phthalata 
1.2-Dichlorobanzana 
1.3-Dlchlerobanzana 
1.4-Dichlerobanzana 
3,3'-Dlchlorobanzl61na 
2.4-Dlchlorophanol 
2,6'Di chlorophanol 
Diathyl phthalata 
3,3' -OlaiathoNybenzldlna 

-OlaMthylaalnoazobanzana 151 p-DlaMthylaainoazobanzana 
152 7,l2-Dlaathylbanzo(a)anthra 
153 3,3'-Dlaathylbanzidlna 
ISO a-a-Dlaethylphane(hylaatna 
159 2,4-Dlaathylphanol 
160 Diaothyl phthalata 
I62A a-Dinltrobanzana 
163 4,6-Oinltro-o-crasol 
164 2,4-Dlnltrophanol 
165 2.4-Dlnltrotoluana 
166 2,6-Dlnltrotoluana 
167 Dl-n-octyl phthalata 
169 Dlphenylaalna 
170 I,2-Dlphanylhydrazlno 
171 N-Nltrosodl-n-propylaalna 
184 Fiuoranthana 



CT/^ BNVmONMENTAL 
£10 TESriNO and CEATIEICAKON 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 -Acld/B/N/Pest Compounds- GC/MS Analysis Data (QR59) 

JUN 23. 1987 

n S6602 

: :;Chain of Custody Data Required for ETC Data Management Summary Reports 

WASTE HANACiEMEfJT, tNC. 705 ; UI2IS 870430 

Coomny .;' . : • • . i- • • •• S»pJ« f tai ; 

. ftasuit's:; • CC RepileaU CC BianSt apd Spibad Blaqk :;yy;.iOC -Hat rix:;Spike 

Sample 
• First 

Blank ConcePi: X .r Untplked CPncen. X 
Concen. MOI.*» • First Second Data :Added : Recoy Saepls Added Recov 
ug/1 ; ug/1 : ug/1 ug/1 ug/1 ug/1 ; ug/1 ug/l 

194 HsNachlorobonzeno ND 2.0 98. r 105 ND 100 105 NO 103 96 
195 HaMachlorobutadlene NO .93 66.5 79.6 NO 100 82 ND 103 65 
197 HaMachlorocyclopantadlane ND 10 ND ND ND 0 ND 0 
198 HeKachloroethane ND 1.7 72.8 85 7 ND 100 79 ND 103 71 
199 Isotfrin ND 6.1 132 166 NO 150 105 NO 154 86 
200 Hexachlorophane ND 10 ND ND ND 300 0 ND 308 0 
201 HeMachloroprepene ND 10 43.4 23 5 NO 150 20 NO 154 28 
208 Indeno(l,2,3-cd)pyrono 
213 Isotafrole 

ND 10 NO ND ND 0 - ND 0 208 Indeno(l,2,3-cd)pyrono 
213 Isotafrole ND 10 43 2 55.9 ND 150 24 ND 154 28 
222 Halononltrlle IND IND IND IND 500 0 IND 513 0 
228 Mathapyrllano 
232 3-Metnylcholanthren« 
234 4.4'-Mathylenebls(2-chloroa 

IND 
ND 10 

IND 
82.2 

IND 
112 

IND 
ND 

500 
ISO 

0 
68 

IND 
ND 

513 
154 

0 
53 

228 Mathapyrllano 
232 3-Metnylcholanthren« 
234 4.4'-Mathylenebls(2-chloroa ND 10 57.8 33.8 ND ISO 63 ND 154 3ii 
239 Methyl aiethanesulfonate ND 10 63.9 68.0 ND 150 71 ND 154 42 
245 Naphthalene 214 1.7 92.7 100 ND 100 100 ND 103 90 
246 1,4-Naphthoqulnon« NO 10 7.00 14.3 ND ISO 79 NO 154 5 
247 l-Naphthylaalne ND 10 94.8 160 ND 150 108 ND 154 62 
248 2-Naphthylaialne ND 10 57.4 69.6 ND ISO 57 ND 154 37 
255 p*Nltroanlllne 
256 Nitrobenzene 

ND 10 75.8 80.3 ND 100 91 ND 103 74 255 p*Nltroanlllne 
256 Nitrobenzene ND 2.0 93.0 98.9 M) too 108 ND 103 91 
261 4-Nltrcphenol ND 2.5 NO ND ND 100 0 ND 103 0 
263A N-Nltrosodiphenylanlne ND 2.0 182 240 ND 100 251 ND 103 177 
264 N-Nitroiodl-n*butyla«lne NO 10 141 163 ND 100 164 ND 103 138 
266 N-Nltrosodlethylaalne ND 10 95.7 NO ND ISO 83 NO 154 62 
267 N-NltrosodiMethylaalne ND 10 ND ND ND 100 0 ND 103 0 
269 N-Nltroso«ethylethylaalit« 
273 N-Nitrosoaorphollne ; 

ND 
ND 

10 
10 

186 
118 

196 
138 

ND 
ND 

500 
150 

41 
85 

ND 
ND 

513 
154 

36 
77 

275 N-Nltrosoplperldlne ! ND 10 138 144 ND ISO 105 ND 154 90 
278 5-Nltro'O-toluldlne ND 10 367 447 ND 250 171 ND 256 • 143 
284 Pentachlorobenzena ND 10 133 151 ND 150 107 NO 154 87 
286 Pentachloronitrobonzene ND 10 223 274 NO 250 97 ND 256 87 
287 Pentachlorophenol ND 3.7 98.8 107 ND 100 65 NO 103 96 

X H<rcM far. X H<rcM far. 
# • 



ENVmONMENTAL 
C f\^ TESTING >na CERTIFICATION 

Comments on Specitic Fraction 

B/N/A: 

The QC Blank Soike and QC Matrix Soike yielded variable recoveries All 
recoveries were manually verified. 

The following comcounds yielded Ca recoveries for both soikes but were detected m 
the calibration standards used for this analysis: 

3,3'-Dimethoxybenzidine 

Hexachloroohene 

Resorcinol 

~r6 followinc comsouncs yielded low/no recoveries but are considered 
normally variaole: 

3,3'-Dimethylbenzidine 

2.4-Oinitroohenol 

4-NiiroDhenol 

Hexachloroprooene 

Isosafrole 

1,4-NaDhthoduinone 

N-Nitroso methylethylamine 

Benzoic Acid 



ENVIfiONMENTAL 
C I U TESTINQ tnd CERTIFICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 ~Acld/B/N/Pest Compounds- GC/MS Analysts Data (QR59) 

JUN 23. 1987 

j Chain of custody p«tj Required for ETC Data Management Summary Reports 

11^602 : WASTE HAMAGEMEflT. INC. 705 W121S 870430 12)2 
•ere CoapMny F*ctllly Saiipl* Point' OaU ti.-

Qompound * 

288 Phenacotin 
289 Phenol 
299 2-Plcollne 
303 Pronamlde 
310 Resorclnol 
312 Safrola 
323 1.2.4.5-Tetrechlorobeniene 
330 2,3.4.6-Tetrachlorophanol 
33) Tetraethyldithlopyrophospha 
353 1.2.4-Trlchlorobanzene 
359 2.4.5-Trichlorcphenol 
360 2,4,6-Trlchlorophenol 
368 trls(2.3*Dlbro«opropyl)phos 

Benzoic acid 
Benzyl alcohol 
Olbentofuran 
Isophorone 
2-MethvlnaQhthBlene 
o-Nllroanlllne 
m-Nltroanlllne 
4-Chlorophenyl phenyl ether 

Kesultt QC Raplicata QC Blank and Spiked Blank QC MalrlK Spike 

Sample Blank Conceq, X Unspiked Concen. X 
Concen. NOL«« First Second Data •Added Reeov Sample Added ftecov 
ug/1 U9/1 ug/1 ug/l ug/1 ug/L ug/1 ug/1 

ND 10 98.2 100 ND 150 77 ND 154 64 
17.1 ) 6 91 .5 75.2 ND 100 105 ND 103 89 
)« 10 86.6 91 .5 ND 150 104 ND 154 56 
ND 10 115 137 ND 150 90 ND 154 75 
ND 10 ND NO NO 300 0 NO 308 0 
ND 10 13) 157 ND 150 101 ND 154 85 
ND 10 121 145 ND 150 lot ND 154 79 
ND 10 11) 128 NO 200 66 ND 206 54 
ND ND ND ND 0 . ND 0 . 
ND 2.0 81 .9 83 1 ND 100 88 ND 103 80 
ND 10 79.1 81 8 ND 100 80 ND 103 77 
ND 2.8 75.9 79.1 ND 100 98 ND 103 74 
IND IND IND IND 500 0 IND 513 0 
ND 10 ND 75.1 ND 100 87 ND 103 0 
ND 10 127 141 ND 150 91 ND 154 83 
ND 10 122 151 NO 150 102 ND 154 79 
ND 2.3 87.8 97.9 NO 100 95 ND 103 86 
ND 10 128 157 ND 150 104 ND 154 83 
ND 10 101 139 NO 150 90 ND 154 66 
ND 10 79.1 186 ND 150 75 ND 154 51 
ND 4.4 80.6 96.2 ND 100 103 NO 103 79 



TESTINQ »na CEHTIFICATION 

JUN 29. 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 - Pest & Herb Compounds ~ GC Analysis Data (QR56) 

Chain of Custody Data Raquirad for ETC Data Management Summary Reports 

S6602 WASTE HANAGEHEffT, INC. 705 UI2IS 670430 1212 

itc iMpl* Cowpitijf F«cili(y SMPI« Poim Oct* 
ClkpMa 

Haw Mftbra 

Conpbiifid « 

Rasuli t QC Replicate OC Blank and Spiked Blank OC Matrix Spike 

Sample Blank Concen. X Unspiked Cone cn. X 
Cencon. MDL»» First Second Data Added Recev Sample Added Recou 
ug/l . ug/l ug/l . ug/l . ug/l . ug/l ug/l « ug/l 

NO .09 NO NO NO 481 129 NO 463 108 
NO 94 NO NO NO 5.00 74 NO 4 81 96 
NO 2 4 NO NO NO 0 - NO 0 -
NO .094 NO NO NO .962 96 NO 926 77 
NO .094 .117 .259 NO .481 172 .254 463 93 

.475 .094 .509 .701 .366 .481 307 .737 463 99 
NO 8 1 NO NO NO 50 0 0 NO 45 5 134 
NO .094 NO NO NO .481 162 NO .463 130 
NO .94 NO NO NO 4.55 175 NO 4 10 151 
NO 4 7 NO NO NO 22.7 175 NO 20 5 162 
NO .094 NO NO NO .481 141 NO .463 134 
NO .094 NO NO NO .481 97 NO 463 80 
NO .094 .0400 .0400 NO .962 96 NO 926 77 
NO .094 NO NO NO .481 146 NO .463 no 
NO .094 NO NO NO .481 146 NO .463 119 
NO .094 NO NO NO 481 164 NO .463 132 
NO .094 NO NO NO .481 109 NO 463 103 
NO .09 NO NO NO .481 lis NO 463 103 
NO .094 NO NO NO .481 138 NO .463 116 
NO .094 NO NO NO .481 153 NO 463 140 
NO 94 NO NO NO 5.00 122 FD 4 81 105 
NO 9 4 NO NO NO 48 1 191 NO 46.3 152 
NO .94 NO NO NO 4.55 192 NO 4. 10 173 
NO .94 NO NO NO 4.55 194 NO 4 10 168 
NO .94 NO NO NO 4.55 15 FJO 4 10 13 
NO 9 4 NO NO NO 45.5 190 NO 41 .0 172 
NO 2 4 NO NO NO 20 0 152 NO 19 2 66 
NO .81 NO NO NO 5.00 0 NO 4 55 112 
NO .81 NO NO NO 5.00 0 NO 4 55 99 

175 

192 
193 

230 
242 
283 
295 
296 
351 
361 
362 

I 
II 

n Aldrln 
63 CMordano 
73 Chlorobenzilat* 
100 4.4-000 
101 4.4'-OOE 
102 4.4*-OOT 
130 2,4-0 
137 Oialdrln 
144 Thionazln 
172 Olsulfoton 
I74A Endosulfan 
I74B Endosulfan 

Endrin 
Endrln aldehyd* 
Heptachlor 
Heptachlor epoxid* 

I96A AIpfta-BHC 
I96B Beta-BHC 
I96C Gamma-BHC 
I96D Oelta-BHC 
214 Kepone 

Methoxychlor 
Methyl parathlon 
Parathlon 
Phorattt 
Famphur 
Toxaphene 
2.4.5-T 
2.4.5-TP (Sllvox) 

.:nir,r:.!ssij:i sxs'Ltpis'.w:. 
ilfacutf M 



'C I TESTING tna CEffTIFICATION 

Comments on Specific Fractions 

Pesticide and Herbicide 

The oresenca of 4,4'-DOT detected in the QC Blank would normally warrant repeat 
preoaration of this QC batch. However, it was determined that this original data 
would be Qualified, and is here reported. 

Because 4,a-D0T was found in the QC Blank at a reportable level and 4,4'-DOE was 
also found in the QC Blank, although at a level considered to be not detected, the 
reported presence of 4,4-001/4,4'-000 in this sample should be considered suspect. 

The identification of ail compounds here reported as present has been confirmed by 
second column analysis. 

The QC Soiked Blank recoveries for the herbicide compounds 2,4-D, 2,4,5-T and 
2,4,5-TP have been manually verified. The QC Soiked Blank may have inadvertantly 
not been soiked for these compounds. The QC Matrix Spike recoveries are within 
acceotable limits. 

•• • .. r. 



ETC ENVtHONMaNYAL 
TESTINQ »nd CBRTIFICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA - Aroclors -GO Analysis Data (QR30) 

JUN 20. 1987 

: • Ctiiitn of Custody Data Required for ETC Data Management Summary Reports 

: 36602 # INC. 705 W121S 870430 1212 

fIC IriiipU tlil / ' Compjny Facility S«r>pla Point Oat* 
fiaptaa 

ftM Mourft 

CoiKfiOund * 
Ketultt 

Sample 
Concen, 
! ug/l 

MDL*» 
ug/l 

QC Roplicate 

First 
ug/l 

Second 
ug/l 

QC Blank and Spitted Blanit 

Blank 
Dal a 
ug/l 

Concen. 
Added 
ug/l 

X 
Recov 

00 Hatrla Spike 

Unspiked 
Sample 
ug/l 

Cone en. 
Added 
ug/l 

ND 0 
ND 0 
NO 1 64 
NO 0 
ND 0 
140 0 
ND 0 

X 
Recov 

300A 
300B 
3000 
300O 
300E 
300F 
300G 

Arocior 
Aroclor 
Arocior 
Aroclor 
Arocior 
Aroclor 
Aroclor 

1242 
1254 
1260 
1248 
1232 
1221 
1016 

arM# la*lt f«r m 
•*im Igr «*cii 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

.94 
94 
.94 
.94 
.94 
.94 
.94 

ND 
ND 
ND 
ND 
ND 
NO 
ND 

ND 
ND 
ND 
NO 
ND 
NO 
NO 

ND 
NO 
ND 
ND 
NO 
ND 
NO 

0 
0 

2.00 
0 
0 
0 
0 

82 75 



ETC aNVmONUBNTAL 
raSTINQ and CBftTIFICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Priority Poiiutant Metais - Anaiysis Data (QR05) 

JUN 30, 1987 

Chain of Cuatody Data ftoquked for ETC Data Management Sgmmary Reporta 

S660:t: i WASTE MANAQEHENT, INC. 

tie SMplii'M;' ' . : ' Coaojny ' 

70S 

Facility 

W12IS 870430 I2t2 

SMpia Palat Data ; Tla« .'^Maura' 

NPDES 
NuMbar 

Ratultt 

SaoRile 
Concen, RDU 

Alumlnun, Total 
Antimony, Total 
Arsenic, Total 
Barium, Total 
Beryllium, Total 
Cadmium, Total 
Calcium, Total 
Chromium, Total 
Cobalt, total 
Copper, Total 
Iron, total 
Lead. Total 
Magnesium. Total 
Hanganeta, Total 
Mercury, total 
Nickel, Total 
Osmium, Total 
Selenium, Total 
Silver, total 
Sodium, Total 
Thallium, Total 
Tin, Total 
Vanadium. Total 
Zinc, Total 
Potassium, Total 
Cyanide, Total 
Sulfide as S 
Fluoride 

ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/ 
ug/ 
ug/ 
ug/l 
ug/l 
ug/l 
•g/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
mg/l 
•18/1 
•g/1 

<30.0 
<500 
<20.0 
246 

1.00 
<3.00 
398000 
34.0 
<20.0 
<20.0 
990 
<10.0 
124000 

668 
<500 

28.0 
NO 
<2.00 

<30.0 
S8IOOOO 
<300 

<1000 
<10.0 
73 0 
350000 
.02 
1.4 
2.6 

30 
500 
20 
50 

I .0 
3.0 

100 
20 
20 
20 
30 
10 

200 
10 
.50 

20 

2.0 
30 
50 
300 
1000 

10 
10 
50 
.02 
.1 
.1 



ETC eNVinONMeNTAL 
TESriNQ ana CBRTIFICATION 

TABLE 2: METHOD PERFORMANCE DATA 

Surrogate Recovery - Aqueous Matrices (QR20) 

of Custody Dati Roquired for ETC Data Hanagonont Summary Roports 

eic ••ipl* Hai • Conpjny Sacilkly Saapla foliii OM* TIM > Howta 

Juno 23. 1987 

Cdinbound 
Amount 
Addod 
ug 

% Recovery 
Control Limits t 

Lowor Uppor 

y/O'LATiLBFRji^ 

' 3'p^ 

iqc/us^ 

......Z1..!!I."? t u® 
2.4.6-Trlbromophonol 

BASE^NEm»AL FRACT^N f dC/MS) 

(iitrobinzond-bS 

jiFlM^^fiKonyr 

TirpMnyl-DH: 
PEsriciDe/F^ focf 

ZZ^^iliMtyichjji^ 
• iratf*CMi>MLM«a. 

• ••ilMavMy MmMly varlfwA 

2S0 

250 

250 

100 

lOO 

•IM! 
':5b: 

::io: 
50 

93 

109 

129*«* 

109**** 

so" 

108 

64 •:::!: 

86' 
rilSipiE: 

ifipzz 
ziisz:: rr,:,!- .;vi; 

jipglllp!:: 
•<rc*^jr'Tr:v • """ • 

.U.i 

:m 
4T 

><4 oui 

'•?••• im:. 
SIMMli 

'Vf r~ 



TT-rrjcTr ^ C- ~ 
CNH 

4 

I 

« 

: vHN-

1 .1 i 

.: »^r— 
ff H 

174 

.; if •: r 

: iiii ; } 

1 

.' 'i:i : 1 20-

J 
1 r!*'! .'!! 

•i J 'i 
I 

' inillli 
133 || 
; i i . r" 

44- 0<6 120 uo 200 

? 
c-ac 

^rrt 

b 

^0 

t. 

" ? 

o?: 

1 

m m-

2: METHOD PEPFOPriA^JCE DHTH . QPOl ' 

"^•jnir.c L'jfa - E r c mo r 1 ijo r«3b«nr ene 'B^Ej for 'Jolat;!®: '-rsl.::! 

lor He-jndance 
C r 1 t « r ; a 

1 ? ^ C- S C -"^"5 1 i ^ ? 
7 G - o 0 *• 0 • mala 'r' P 
raie oseU , 100% relative abundance 
?-'?% cf maia 9? 
Lees '.han 1% of mass 95 
Greater than 50S of mass 95 
e-0% of mass 1T4 
'55-:01% of mass 174 
5-9% of mass 176 

Injection Date: 05'12-'87 Analyst: 
Iniection Time: 07:05 Processor: 

Run No: >C25,9.3 QC Batch: 
: A erUif) 

1 Pe 1 a t I ve (-burccr:* 
Base AbP roc : s t e 
Peak l^esi-- r t a: 

1 -7 .1 2 i . ' 2 '71. 
5 2 .*2 7 52.27 

100.00 100!GO •21 
e.79 8.-^3 0-
0.00 0.00 hi-

81.41 31.-1 2'-
".01 £. c 1 • . 

51.22 99.76 
e. «44 7.a? Gi 

Spe c t r u m No I 

5/^V 



3. • ». 

t: » r • - -1 

era 
f - "I I use- ' S V t C'.zr'; C' S t e •' : rnt : 

-Tr, 

- I ! 5 < 
; 4 ••••>? >! 

•i-nr.incf : jr • l 
t 1 sn^ 1- .snp jraniarp!: 

•he f •: 1 1G i-i I n 5 

rerr-c le '-at :c Oa'* of A-'.aly-is • I me 0 • "'^a ,•*. 

Q<^heowi:r>co^iA 
Ou-csixU^saLili) 
Cc.irr:,v\¥->C^S')>J 

.Ti^ 
^•?o,Tfa-
^ 7or/a 

Q? '? 
'I-av 
-HJLSL. 



C 

r.-i -

= 0 

" r 
• • • r 

'I 

1 F»» 0^ 

J 
1 

I" 
r 

•1 

« 

sOv^ 

L 

K9 

^ i!" 

tSP 

^0 

h 
;1;: 

M •' *' 

•»00" 1: 
^ 'tjN ,.J .' I . J 

^Jl»l::!i!. liilir..: J, iiilil i, .llliL In, .11. liil! 
nf- «*. 

.IIIKl 

I 
1 

Jw 

tio 
c .c^ 

St'- lie Hi 

'^~Ll 1: r-E'^HQC- PEPFOPnAMCE DATM 'QP;1' 

-i: T. n I r c 

I ;n AlruPi^ancs 
C r ; t e - I 3 

' * 1 • « ̂  '•••'0 1 -3 t I I e! -n a I yi 11 

; Re I a t 1 ve Atuncsnte 
Ease Hpc-ocrlate 
Peat- ?e aw 

21.-0 : 1. -c 
51.^9 E 1. Oy 

100.GO 100.00 CU 
7. 09 n iV3 •j'-
0.0 0 0. 00 ,•», 

32.6c 32.00 'Ji: 

c . 6 7 3.0-
32 . ?3 9«.90 C-r. 
'dibo < « * *' C-i. 

•3^ 

O. 

! *?*f ^ • 

1 ? - - 0 •* 0 ^ <•>• -5 S i QK 

7 0 -1- 0 S : * Ti 3 s s ? 
Base peak. lODS relative abundance 
E-9\ 0- mass 
uess tnar, 1% o' mass 9? 
I-''eater than ?OS of mass 
?-®S of mass 
9f-lvlS of mass 174 
?-9S pf mass 1""6 

Injection Dste; 
Injection Time: 14:76 

Run tic: >C2??? 
Epect-urr. tip: ~)'a 

Processor: > Ak.^, 
QC Batch: 0\J10 

t.- 'V-tl *•! • •• . -v, ,*. -v.- »*• 



• s''n« : ni ' : ne • 

* .» -r,^ : 4 5 

: a^nr . -

Ti a r c e •' J r * i:: r * i t 
[*r,. 1 •f'd 

a.i3,rs^/ 

<X7Pf;'/f'^^.TT^) 
SkfeoiviIlijjaaAiL 

^UWCMV' C^ca-urA^ 

SU.tm.,'e C7r^L^) 

^Ua07.\/' C 'C 
Qc.TC<r:>v^S 

C i t • 0 ' -'•••5 I •. I 1 5 

^705r/^ 
VQSi?k 
'i^ss-ts^ 
miosis. 

I me 

»ir.Sl-^ 
1 g rf3-
a T or/: 
i 7 c r7c 
^ "^crA 

o'^'S I Vi I S 

is~:^x 
iU.ll 

n-Qk 
n:wi; 
i?:ww 

Qi r.i 



™ "0 ^ 
U0.> 

i 

- tr: 

-i 'Jki 

-<?0 

'••ii-t.-

ITAVV 
( ! 
• I 

•j •i^! 
ux-

-sc- ,." 
• :l;. I ' 
- ..i'!? '. ;| .i 

• ui'U . 
11.^ 147 

•I u 
•in 

::ij: 

u-n 
L 

-c>^ 

i-kO 

=-K. 

ri w 

.t.j -i liO leO 

~-i£LE :: "ETHCD =EP="GP.riMMCt f*. \ * A ^ 
1M 1 

-- "..'ic C a ' s - E f 0 rric I uc fob *71 z aT; • ' BFE. for ' 'r i a : 1 e : i-ir. a 1 t * 

S Pe 1 a r. I •.e r-bur-;0 sr.; e 
lor PibjnOance Base Mp p r - 0 r ; a t e 

••n "z C f : 11? r I 2 Feaf f e s i- i • 

17--0% •: *•" v.as:- -7 21.3- •- 1 : - 21 
"?C ;0-T0'. 0- •-- = 5 1. :i 7 C ]_ . 1 •* jl-
-ar Ease cesk- . lOG'i relative abundance 10 j. 0 0 1 0 0 . j ? .1;. 

'-6 7-'?% of mass 97 7.59 -.59 
1 "" T wess than IS of mass 9? 0.0 0 3.00 

1 'i'ester r|-.an EOS of mass 95 7S . 77 Z- • ' « G 
5 -^e * •' 5-'S of Mass 0.7'= 3.s7 

I'c '^7-10 IS of mass 174 7'3.26 iO: .63 

1.^7 5-'-S cf mass 176 e. «.9 3. :•= 

d" 
1?^ 

In^ec'ic Dats: 0?'17''37 
Iniect-sr "ime; 02.'00 

P.'jr Mo 
= 3« : t ' un f 'O 

OC. Batch: 



-M : : ; .. jpe r .J r : - : 
i:: = 

c - . - - 5 » 1 ri'i t : 

" 1 ; 2? " *• 1 r tr. 1 r.c e r 'jr.tt sc z I : a ' z 
2iani-j inc I sriii i r i I •• 

: '•i t 1 I C1,.; r, r 

i iiT.c ;« Lsa •J' *^.1* . ,-i I I im- :r »-r.a;'.5:5 

9<i->ncw.'^ c-x-^uotf) 
rXTnVA 
qric<:^'yC>c^LlX^ 
Qcir:f;;v.C*uui^1 
Suvoy\/ 

QCTo;'4^r>ca^is) 

*8-) ori>. 

a7r3Tl2 
11 fi T/A 
3'>a I'-a 

7/^ 

llQTLl 
AJL^SO-
_U.oxLi-

n3-ca-
Of ^r 
Q'g-'V 
ot.:s-7 

_2liL 

__iiJLSL 
q-WH 



Kage i of 2 

ril» >£3117 
Bpk flb 2946 

22«eH 

2S33' 

is«e 

i«aa^ 
m 

1 4n«< 

lltfWK-

306 

< ^n, 

400. 
s? 

\ 

VOfl 870513 C 

75 
/ 

I 28 I 
/ I 57 , I 

ii I. i J . Ift . > .1 
•!'*• W Ht. m I I niy 

40 00 

8« 
/ 

p-Bri 

147 
/ 

174 
c 

SCAH 82 
^•*8 •JiTo 

100 

38 

•60 

70 

4a 

•60 

-.3 

lin 

r20 

tiii 287 
\ \ n \ . 

120 100 200 

IHiLk. 2: ntlMQU KtKhUKnWNCt 0«l« lUK^Ii; 

-•-/rib tuning Uata - bromof luonodenzene IbJ-b; t'OP Uolatiles Analysis 

my z 
loin Abundance 

^ LP 1 tapla 

\ Kelative (Abundance 
base Pipppoppiate 
Keak Heak btatus 

7U l^-AUX ot nOss 9'9 Iti.lJ 
/7 ^u-6ux Of mii|ss a4.4»> 
y base peak, fUUt pelative abundance lUU.UO 
y-s i7-y* ot masai^ yf b.li 

L/.f Less than ift of mass U.UU 
1/4 Gpeatep that^ 50X of mass y? yy.3'.^ 
1/b y-yx Of masO i/4 «.ii6 
1/6 y5-iuix Of viass 1-74 ya.uy 
1// y-9X Of mass 1/6 7.04 

lb. li 
44. 4> 

lOU.UU 
b. 11 
U. UU 

yy. i2 
8.J2 

yb.// 
/.I/ 

ffi'M 

Inject ton Uate: 
inject Iori l ime: 

•<un NO; 
bpectrum No: 

Ub/li/b7 
U6:46 

02-L'? 

Ok 
Uk 
Ok 
Uk 
Uk 
Uk 
Uk 
Uk 
Uk 



You're already on LU: a/ 
'age 'I or 2 

Hi Uata riie: > 1 i?: : U-? 

Name: yu« t uperator; Kti66'?6 Uate/lime: 6; 46 
niac: H-bt-tt 

inis pertormance tune applies to tne rollowing 
aampies, Planks and standards: 

bampie lu Lao lU Uate ot Hnalysis lime at Hnalysts 

PCQ.'SV/ 8*70^/3 eULL 
qc.-in<Tj\/^ 87Qf'3 Off 7^ 
qc.-7 0 5Vv>^C>e3ia.i^ '^Ta.T/ '7'-20 
rytr.<v^t ^ ii-fC 
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Til# >E3123 
Bpk Qb 1739 

leee-

uee-

i4e»i 

tzee-

ie0»-

8001 

800-

400-

20fr-

WdA a?0S:3 e 
SUB 

98 

trr 

78 

/ 

80 
• 

24 49 
49 
/ 

iu 
40 40 

" I H 

• • 
l( 

94 

/ 

1 140 

17 
/ 

Sc«n 80 

100 

r^® 

•00 

-70 

^0 

40 

p30 

-20 

10 

<0 

TABLE 2: METHOD PERFORMANCE DATA (aR21) 

GC/MS Tuning Data - Bromofluopobenzene (8FB) for Uolatiles Analysia 

% Relative Abundance 

m/'z 

50 
75 
95 
96 
173 
174 
175 
176 
177 

ir 

Ion Abundance 
Criteria 

15-405t of mass 95 
3Q-60H of mass 95 
Base peak, 100% relative abundance 
5-9% of mass 95 
Less than 1% of mass 95 
Greater than 50% of mass 95 
5-9% of mass 174 
95-101% of mass 174 
5-9% of mass 176 

Injection Date: 05/13/07 Analys 
Injection Time: 14:52 Processor: 

Run No: >E3123 QC Batch: 
Spectrum No: 

Base ApproprI a te 
Peak Peak Stat 

17.94 17.94 01. 
47.10 47.10 •k 

100.00 100.00 Ok 
5.69 5.69 Ok 
0.00 Q.QO Ok 

97.53 97.53 Ok 
8.17 8.37 Ok 

94.36 96.76 Ok 
6.44 6.83 Ok 



Page 2 of 2 
I I 

nS Data Fila: >£3123::U4 

Name: UQA 870513 E Operator: LR5235 Date/Time; 5/13/87 U:52 
Hisc: SFB 

This performance tune applies to the following 
samples, blanks and standards: 

Sample ID Lab ID Date of Analysis Time of Analysis 

Si'LoiV a-)Q-r;3 ^0.2,1 
r>c^.3o') SOTLtia 

liiOia 



-ia-i : v 

to "T7 

1 
1 

roo-i 

iOC-' 

•TTT 
£r(H 

.: if. • • 

iru 

400-
1 

:oo-
4 

:?e-j 

iOO-? 
4 

J 

pi 00 

h 
h 
ih 
liN 

5^ 

1 
! 
i 

i ? ' 
/ I 

.1 

'! ,il 
i iil 

U? 133 
/ 

IIL 
I ? 

:?o 

:io 

-10 

1 

1 
O-'t—r-. 

•»0 eO 50 
•III,. l-ll.l 

100 126 140 uo 1 
% 

~-5L£ 1: ri£~i-*CL' PEPrDRriANCE DATA lOF 21 ̂ 

r.r ''J-, ir: z Zi'i ~ Sromo-luorebenzene ( BFB •' for '.'o 1 a t 1 1 e 1 An a 1 • ;« 1 a 
4 • • • 

S Pe I a t I ve Mbupizsnce. 
Ion Hb'jnoance Base Aoprociate 

m •'! C r 1 • e r I a Peak Peak 11 s t 

of rr.ass 9? 21.72 21.72 ou 
TK 7Q-cO% of mass 9? ?2.43 Qk 
95 Base peaW, lOOS relative sDundance 100.00 100. 00 Ok 
9i ?'9S of mass 9? 3.42 3.42 Ol 

1 ""•* Less then IH of mass 9? 0.0 0 0.0 0 Ok 
Greater than 50\ of mass A? 92.?7 92.57 Ok 

17? ?-9\ of mass 174 6. 07 6 .56 Ok 
176 cf mass 174 92.40 99.36 Ok 
177 ?-•=% 0' mass 176 6.12 e . 62 Ok 

Injectior Date: GF-'IM'S.'? 
Injection Time: 0^:03 

Run Nc: ^E7177 QC 
Spectrum Sc: /^Ss -1 /) ^ K/i-i 

Analyst: 
Processor: 
QC Batch: g if In 



i "n F?;,, 1,2 V'UNC. 'Ftf" 
•s'Eq'jKr.c* til-- iloOMC 
iiiCir-ltV Coie: Pu 
•Iha.-.i-ji # ; • 5 

: J b / € •:: 'J 1= -i I 
M 'i t r. T •; : :? r 0 F ; P '2 

I »1 C"2-Pr a Faram-File 

#Prip J Stop 

Suu-Er v I xc-r ifj. 

QLZHE. 

I.ro Pr-jt-etl* 
0 u 

1 

Post 
1 

anpara 
C O.-r C 

PFrl 

!J2X 
-t/ 1 nr' 

1 /./5? 
1 

.72^ 1 nJ 

i iC&}^ i 

•: amp las 
Sample-Name et. 1 # P-F iI a R-Fila JiDil-F Sbd-Hmt •jmp-Mfor 

1 t r N 2 9 4 4 RN294b 100.0000 1 , 0 00 00 0 1 . 00 00 0 V 
2 Q C 6 9 0 4 iL FH2947 PN2'94 7 100.0000 1 .000 0 0 0 1 .00 00 0 0 
3 flPS I 0.1 1 w PN2948 KH2948 100.0000 1 .000 0 0 0 1 . 0 0 00 0 y 
4 w-r I 0.5 4 F H 2 9 4 9 PN2949 1 0 0 . 0 0 0 0 1 . 0 0 0 0 in} 1 . 0 0 00 00 
5 N F s r 1,0 5 P r' 2 9 5 0 PH2'95 0 too,0 0 0 0 1.00 0 0 0 0 1 . 0 0 0000 
6 H P 9 II 0.1 6 P H 2 9 5 1 PH2951 100.0000 1 .000 000 1.000000 
•? 
1 NP-9 11 0.5 t" PHi952 RN2952 100.0000 1 .000000 1.000000 
3 MPS :i 1.0 8 Pr12953 PH2953 100.0000 1 .000 00 0 1.000000 
•? OCi904u5 3 9 pNi954 P.H2954 100.0000 1 .000 000 1 . 0 0 0 0 0 0 

• t) F c e 0 4 G 1 0 FNi955 SN2955 100.0000 1 . 0 0 0 00 0 1 . 0 0 0 0 V 0 
I 884 04G: 3 1 1 PM2954 PNi954 100.0000 1 .000 0 0 0. 1.000000 
2 •;•• 46 05G 12 PH2957 RN2957 100.0000 1 .000 000 1 . 0 0 0 0 0 V 
13 f 4 6 0 5 G P 1 3 PN;958 ffN295.5 100.0000 1.000000 1.000000 
1 4 8 4 4 0 2 G 14 PH2959 PN2955 100.0000 1.000 00 0 1.000000 
1 5 F 4 4 0 3 G 1 5 P H 2 9 4 0 PN294 0 100,0000 1,000000 1 . 0 0 0 0 0 0 
1 6 ': s o 0 4 G 1 4 PN2941 PN2961 100.0000 1 .000 000 1.000000 
1 7 Pi i 0.5 i 7 P H 2 9 4 2 PN2942 1 0 0 . 0 0 0 0 1.000000 1 . 0 0 0 0 0 0 
18 Hp 8 II 0,5 1 8 PN2943 S N2963 100.0000 1 .0 00 00 0 1.000000 



C f w fUTiftc ci/irt0tCAT}OM LABORATORY CHRONICLE; Sample Preparation Depar 

FRACTION SPIKE 

Sampla 
Numbar 

L09 
Link 

Sampla 
Vol. (ml) 

Extract 
Vol. (ml) 

i 
Comments 

5UC 5-c 

'iG/.n r 1 |5-0 

ao r-0 
<:Ci6ci> f i ,0 $•-0 

SLCPO'^' 2.\0^<9 jroa 

1 

/f-, J"oo 5'0 

SoO ^.0 
j-^404 8 sso r-0 

R sio r-0 

Amt (mO 
f.a 

Cone. Let# 

QC Batch « ? . 
Analysis /^9 C 

Matrix . o 
Turnaround 

0... 7 

Extraction Methoci: 

Sap. Funnal 

Continuous 

Soxhial 

Othar 

COMMENTS 

•501*'9Ha' •J 

SURROGATE 

Amt. (mi) Cone. 

Sot-up: M1 UPD/Suporvison -

Cone.;. C f lo !f^l ' Spiko/Surr. Vorifiodry^ 



8;10 PM SHT.. 13 JUHE. 
•Sequence file: S164AP 
Security Code: QA 

annel #: 13 

Subfcqucncc 1 
Method: h6?04T:QA 
Dxelcg-Prg Perem-Fxle 

tUshs 
5 

iPmps 
5 

3*0 Post-Btli 
0 0 

Stop 
1 

Post-Ujh*i 
1 

ETC CC Lab Chronicle 
Fraction FCrr Cfc<L) 
Supervisor 
Bitch #s QC UAOM 

Standard 
P.P^/?fcgT TSnf^ 

», >rg^T T5^2£J1|£^ 

Cone 
PPM 

JLd, 

Lot 
No. 

I 

I, 

Pr? fl/ PStT Tftnf<; 1 Oil , IQ I 1bah5 
/ ygsrXsotAotAlo. a.. 0.3d IfaJLLB I 

a>eeyPe«T xs/» CAC. iBi/v.f o.f i I ika-wd I 
^fft/ PEST^ '^<;l >•<>,'•?,i-gl 'bAhh 1 
»pe/Pg«Tii^ c.^gM Q.af I ifaanii 
Apft/rcir aeo CAP g«l i.Q \ ihanc 
ftfft/ ^ <>M 1^1 I. 

' o-oy ' 
V H^k\i "B o.osr 

-aaju-i 
iLaei 

# 

Sanple-Nane Btl» P-Fxle ft-Fil* XDil-F Std-Aet Sap-Ant 
1 HEXPNE 1 PM4051 RN4051 100.0000 1 . 000000 1 . 000000 

• 2 QC6904G 2 PN4052 RN4052 100.0000 1 .000 000 1,000000 
3 TEMP A 3 PN4053 RN4053 100.0000 1.000000 1.000000 
•4 TEMP 8 4 PN4054 RH4U54 100.0000 1 .000000 1.000000 
5 TEMP C 5 PN4055 RN4g55 100.0000 1 .000000 1.000000 

• 6 QC6904G3 2 6 PN405b RH4056 100.0000 1 . 000000 1.000000 
• 36603C 7 PN4057 RN4a57 100.0000 1 .000000 1.000600 
— 8 S6603G3 2 8 PN4058 RH405B 100.0000 1.000000 1.000000 

9 ISO 1A 9 PN4059 RH4059 100.0000 1 .000000 1 .000000^ 
1 .oooooor^ 0 HEXANE 1 0 PN4060 RN4060 100.0000 1 .000000 
1 .000000^ 
1 .oooooor^ 

1 ISO IB 1 1 PN4061 RH4061 100.0000 1.000600 1 . 000000^ 
12 HEXANE 12 PN4062 RH4062 t 00.0000 1 . 000000 1.000000 
13 ISO tc 13 PN4063 RN4063 100.0000 1.000000 1.000000 
14 HEXANE 1 4 PN4064 RN4064 100.0000 1.000000 1.000000 

• 15 TEMP B 15 PN4065 RH4065 100.0000 1 .000000 1.000000 
• 16 QC6904GS 1 16 PH4066 RN4066 100.0000 1.000000 1.000000 

36602G 17 PH4067 RH4067 100.0000 1 .000000 1.000000 
•* 19 S6602GS 1 19 PN4068 RN406d 100.0000 1.000000 1.000000 

19 ISO 2A 19 PN4069 RH4069 100.0000 1.000000 1.000000 
20 ISO 28 20 PN4070 RN4070 100.0000 1.000000 1.000000 

-• 2) S6604C 21 PN4071 RN4071 100.0000 1.000000 1.000000 
- 22 S6605G 22 PN4072 RN4072 100.0000 t.000000 1.000000 
> 23 S6605CR 23 PM4073 RH4073 100.0000 1 .000000 1.000000 
•24 S6606G 24 PN4074 RN4074 100.0000 t.000000 1.000000 
25 TEMP B 25 PN4e75 RN407S 100.0000 1.000000 1.000000 
26 ISO 2C 26 PN4076 RN4076 100.0000 1.000000 1.800000 
27 ISO IB 27 PN4077 RN4077 .1 00. 0000 1.000000 1.000000 
28 rNOIVA-.05 28 PN4078 RN407d 100.0000 1.000000 1 . 000060 

. 29 INOIVB-.05 29 PN4079 RH4079 100.0000 1.000000 1.000000 



7; 17 PM -FRI., 19 JUNE, 1987 
Sequence file: S179PB 
Security Code; Q2 
Chennel li! 17 , , 

^ '-hh 
Subeequcnee 1 
Method; M«904C:Q2 
Dialog-Prfl Param-File 

ETC CC Lab Chno 
Fraction _ 
Supervisor 
Batch 

Standard 

iconicle ^ . 

•yshs 
5 

Iso 
0 

*mps 
5 

4 

Post^Btli 
$ 

Stop 
1 

Post-Wshr# 
1 

A 
n c. 

-P40 •c> 
u ±A 
n 

4A 
•/ 14, 
(* 

I Wfy/f 
^Oiv 3 

• • 
I /6Z^71 
\,JJU3Jak\ 

ZJLZIZ52ZII 
1 g.eg 1 <2.^-771 

O.cS 

Saaplcs 
SaepiA-haoe Btl4 P-File R-File XOil-F Std-«mt Sap-Aat 

1 HEXPIC 1 PN5391 RN5391 100.0000 1.000000 1.000000 
2 2C6904C 2 PH5392 RN5392 100.0000 1.000000 1.000000 
3 TEMP « PN5393 RN5393 100.0000 1.000000 1.000000 
4 TEMP « 4 PN5394 RH5394 100.0000 1.000000 1.000000 
5 TEMP t 5 PN5395 RN5395 100.0000 1.000000 1.000000 
6 QC6904CS 2 6 PN5396 RH5396 100.0000 1.000000 1.oooooc 
7 S6603G -f PN5397 RN5397 100.0000 1.000000 1.000080 
8 S6603tS 2 S PNS398 RN5398 100.0000 1.000000 1.000090 
S ISO lA 9 PN5399 RN3399 too.0000 1 .000000 1.000008 
to HEXAHE to PN5400 RN5400 100.0000 1.000000 1 .OOOOO'I 
11 ISO ifi 11 PN5401 RNS401 100.0000 1.000000 1.oooooJ 
12 HEXAMC 12 PN54(J2 RNS402 100.0000 1.000000 1.000908 
13 ISO It 13 PN5403 RH5403 100.0000 1.000000 1.000000 
14 HEXAilt 14 PNS404 RN5404 100.0000 1.000000 1.000000 
15 TEMP C 15 PNS40S RN540S 100.0000 1 .000000 1.000000 

16 QC69|3iGS 1 16 PH5406 RH5406 1 00.0000 1.000000 1.000000 

17 S660tt 17 PN5407 RN5407 too.0000 1.000000 1.000000 
18 S660fiCS 1 18 PM5408 RMS'08 100.0000 1.000000 1.000000 

19 ISO SM 19 PH5409 RNS409 100.0000 1 .000000 1.000000 
20 ISO 2fi 20 PNS410 RNS4tO 100.0000 1.000000 1.000000 
21 S660«C 21 PH5411 RN5411 100.0000 1.000000 1.000000 

22 S660SC 22 PN5412 RN5412 100.0000 1 .000000 1.000000 
23 S660tGR 23 PHS413 RH54t3 too.0000 1.000000 1.000000 

24 S660ftG 24 PH5414 RNS4t4 100.0000 1.000000 1.000000 

25 TEMP e 25 PH5415 RN5415 100.0000 1.000000 1.000000 

26 ISO tc 26 PNS416 RN5416 too.0000 1.000000 1.000000 

27 ISO 08 27 PH5417 RN5417 100.0000 1.000000 1.000000 

28 INO2VA-.05 28 PN5418 RN5418 100.0000 1.000090 1.000000 

29 INOIV6-.09 29 PN5419 RH5419 100.0000 1.000090 t.000000 

m 

C Q>^ 



ETC LABORATORY CHRONICLE: GC-MS Department 

DATE i.0<^«8-1 SHIFT i CONG ^ LOT LOT 

FRACTION HfP ON STANDARD PPM NO. VOL. 

STRUMENT, m-TTTro 1 a/-p 111 Soo 
NEFILE 

wcOUENCE FILE PJKJH —TT" ^00 " 

METHOD Pli e fl U/' P ~T* >00 

ID FILE THCP 

ANALYST/.*;* V4f*i» .tjr^T 
HOO 

SUPERVISOR C/I^'AAAJ^ 
BATCH «•* QC.L'^OT .lOrL^iOL. 

l*MAS( INITUU 

1 CURRENT STANDARDS 
UPDATED CS05 STATUS 

STANDARDS 
UPDATED 

MO OATt| 

Wl» •T f ^ 

NAME DATA uL 
INJ 

ALS 
1 

DIL TAPEI SPECIALS 
(WRITE A'TYPE) 

PLUS 
Y/N 

j ~T?i^4 >VM ^ ."TNO^I 1 Oil lA'.T/ 

MN 7T]- TMO^7. a . 
J TT TMOSI 

TNo^-M t/:i^ 

^ ,/a-54 m.v 5 Dt 

' ncLPoTC XMD5C 
Qr(«Q0?c'^ T 
50,L,OS-C •XHvi*S<3 

5C.C,0'^C5 

SCo^oS-C^ T^OLu fo 

s feboMr THo^l II 

1 5c,co<;c -n-iD(oi 1^ 
' S(»ft5<»C n 
i (L X^otoS li 

' SLc^ciac TTIOID'S' i-p 

. DDi'v TMOCJV Oil S-.e*r 
1 S 1? 

Si:,6.oMC TSOM 

! S Ce CtfO CJ C h-S07o 
sa.<sii c. THOTI • 14 

m snn^^c u 
S t,G fTqr 

1^-54 roiY 1 fll( 
-

7-MIOH J oC-

. 5-)n-Sl XSo-)N 



rrsr<ii*c «A« cttff'CA rtCN 

Sx 
Si 

LABORATORY CHRONICLE: Sample Preparation Depar 

Sample 
NumOar 

Log 
Link 

Sample 
Vol. <mi) 

Extract 
a-A Vol. (mnp«r Commants 

ful-CX. •; 1 SO to 5 

Sh'cCl 
; C 1 1 o 5". 0 

-TJ OJ Y L ^ 1 c 5 C 

StiOL 
1 

\/ rfo ! 0 •5 c 
S; L^i- x \ on rno / D "S-n, 

1 

COA s, r^o i o S" O 

Jj. no f.o TO 

•3 L k C H Jj (:0O Id •? r-3 

i i C 0 t J V CIC LO 5.CP 

CC A "rc V 'AfO to 

CC S, coo td r.o 
QC ta TO 

oc 6 ^ ^ ^ rio / 0 5 o 
CPCt^O^ Ss lb 5.Q 

j-AAcr « 5"S0 lO 5-0 
FRACTION SPIKE 

'^so 
=C T\ >^p 
FTZi'S 
^ r e c L lor 

Amt (ml) 

0 I *i. 
0 I ̂  

f 

Cone. 

i%ro^ 
21^ 

Lot# 
/!>'WA 

-il 
/T «fq'7 

QC Batch » 
c: V 

Analysis T ttl^c t} 
/rPq / /^gj>r , 

Matrix iliil 
Turnaround AJ 1*^ ft 

.... b'lL-ti 7 
Extraction Method: 

Sap. Funnel 

Continuous __________ 

Soxhiat _____________ 

Othar 

COMMENTS 

SUWROOATi 
Amt (ntO Cone. 

BN: 
AgtD; 

Sat.uo: y >" /1 //T V ? UPP/Suoarviaor 

^Qne.;^^^^>^-u^^Icone.; Splko/Surr. VofHIod: 



LABORATORY Chnv^-.. 

J]3LL2L_ SHIFT 

m f^r.Tfy^i 
:EFIL£. 
FIL£_ 

STANOARO 

JLSISL 

Aii£3L 

r(S) J. 

ISQR <^:^\jLajCs^jUV<^ 
rs <gf.fe?Pr^ 0^(if7A 

cX 
iniASI INiriAU 

URRENT 
05 STATUS 

STANDARDS 
UPDATED 

Tr-s f Plii 
^r.in ar. g. r, 
RK\ ^T(\ jg. g T 

CONC 
PPM 

J^^£L 

^.yoO AP 

MMrsQ 
&p%Ar,h^rT^7rr rr-r 
/^KrPjj.^j\ •nrrc T 

^go,SVIO 

UOI 

NO. VOL 

/se/i, /ss, 
linidim 

.iCLiA. 

iif 'pf ,*9. 'iJdZfrjg 
So-, UC /M 

L^m. 
jinx. 

jLiutiSL 

OATI 

•t 

NAME DATA 
PILE 

uL 
INJ 

ALS 
f 

OIL TAPE# SPECIALS 
(WRITE A-rrPE) 

PLUS 
Y/N 

t £»<; ot-.»l 

^x/4 :<Th nr J . 

TT >TM7.'^g 3 r jauA!? 
>JM7J*r V * 

fihr, /a</xzr) ?T<4 7U0 3flP8AJ 

771 7 
TT >rg7VJ 7 V a.AP*AR 
-r >:TN / 

"TcsJ- flit X ?JU 7VV 

Gci^osi r > jv7</r" to 

ot A5o:3r V u 

5><;6^3<rr s >a-W7N7 /Q 

Sfctf.c<rc /? >.TW 7W^ /< 

S6<f/?.7r 7Ty7V<r /Y 

56d/o«v r >JV7^D tS' 

^ fefeiorc rjv7^ It 

5 6eo R<!- > jrw70 n 
S77.^/r >jy7r3 ir 
^7 7ioir >j*y7.yV /I 

1 7e5 PJi/7 CiT 
• 

;2d OK /7?r7 

^7-i5 77" >J* Y7i-4 -2^ 

/A /r > TV 7X7 JJ 

;Ty 7XJ Ji> 

C,o^P.•€. 7XV7rf' 

>0"Y74O. 



LABORATORY CHRONICLE; GC-MS Department 

DATE S 'S'-fl SHIFT 
FRACTION 
INSTRUMENT 
TUNE FILE 

Ihik 

z. 
SEQUENCE FILE, 
METHOD FILE __ 
ID FILE 

Mrs(>p\ 

ANALYST(S) g-

SUPERVISOR OCTLUX 
BATCH rs_£2SSSl 

tKim IMITIAU 

CURAENT 
CSOS STATUS 

ACQ 

STANOAAOS 
UAOATEO 

OATI 

STANOAAO 

t 

CONC 
PPM 

COT 
NO. 

LOT 
VOL. 

wi» •T 

NAME DATA 
PILE 

uL 
INJ 

ACS 
1 OIL TAPE* SPECIALS 

(WRITE A-nPE) 
PLC 

Y/> 

>.TW7;./ 

S — 

Se,6a<-f.f^ >TH74:3 •2^ 
— 

S t A<^?6XL 

>J'V7&C • • 

i/ 

Te*.-/- /yj ii/ >JY747 

TT 

&A/A-rr XTl7fe9 If 

-S.v-R V ? C >:7M77D i.r 

6f c.<i76r >rTM7*7; 

(^Ch'i'PC r ̂  >JH7U 57 

SA C_ii '>JV77_i 

>.TV7 7V 55 

J? >JN77^ 

S AOi^or 7TV774. Vi 

^ r >0*^777 VJ 

VS 

7747 75 </y 

^Ai4 TT 
• vr 

^P»/RjuA 7T >ry7^ % r 
^ 6noTr 7.JV7<W <n 1 r 

>7V7lS V/ 
• 

>JY7J7 9f 

klfsSiC. 7JV7<'-5' 51? 



l{Sn*iC Cl»^ LABORATORY CHRONICLE; GC-MS Department 

OATP SHIPT 
FRACTION ymyrvn-
INSTRUMENT E 

STANDARD 
CONC 
PPM 

LOT 
NO. 

LOT 
VOL 

TUNE FILE 
SFQUFNCP Pll P 

• 

METHOD PHP >4^9 1+4T 
~-

ID FILE \xPV 
/. 

ANALYST(S^ Y?/, - t7 ' 
^ (y. ry' 

SUPERVISOR ! 
BATCH #•« rV \ 1 ICS U 

\ 

musi INlTUU musi INlTUU 

CURRENT 
CS05 STATUS 

STANDARDS 
UPDATED 

CURRENT 
CS05 STATUS 

STANDARDS 
UPDATED 

CURRENT 
CS05 STATUS 

STANDARDS 
UPDATED 

ACoj aATnl 

wir 1 1 

NAME OATA 

7 
uL 
INJ 

ALS 
* OIL TAPE » SPECIALS 

(WRITE A-TYPE) ^ 
PLUS 
Y/N 

^31^2 . CftfPD/ iDuL'ftfti/AAr 
y ki 7ccyvy<; OgC/VL? 

J 1 1 / 

ILAJ^ 4 I0.7? 
L Kic-. 

('TVc 
(TV 't',? ^ 
(TV <5,>J 

'^io(ot)^\/ Mr. 

Mru ^wut£-c3«jf 
ift/lLrthiO(.v/ ei>\c\ i A/r, 

\UoP.v €-^1^2 •0 |\ind 
--hfK ||U r iAT/cA- 7I 

.«l.p 7/.7 
1/ r=r7i.s«^ <73: 17'f 

t:7V<;^ /IK 
p2i^ •7n erM.\/=; E2VS7 IJ/ /tm/d^r 
^^0.7r>SMUS r 

nr-7n^Mvy^ E3LS9 
C3CAV^ ( 
rAIjiAfS > mJL 

>/r;)C.7nsMv<; E3l N 

ESlCat nL ?s.<?i ruu'-ifu fisii 
YJP705^V Il?ilc,a sJ > l/C, 
(^JiOSiv /f. 
naioi^v £316^ 

« n. 07.^ 

•3 K ir.Ti 

«rr -'.n® j 

... 



C I U I rcirtMC urn cturifiCATiOM LA^ ^HATORY CHRONICLE: Sa..^'© Preparation Depar 

Sampla 
Numbar 

Loo 1 Samol. 1 Extract Vol. ( 
Link 1 Vol. (ml) | Acid | BN 

ml) 
OER BN 

Commants 

Z/tJOri i /.<? i 0 J,0 Acci Ir ' f 

'io^e i /. c AO J-0 
S O/iiV 1 / (; iO J.O 

L 
qnc /dJ /•O J.o 

5^<2r T.ior'-I 0(^0 /.^i /.o J.O- x7 

SfcoS? S-/! 77 lOCt /<? JO JO ftfs/fii/ fV/n 

S(POS^ i' icct' /o AO J.o - ' 

-JiLas& 91^*4 ^(C J.Q AO /frvY/ r\ 
C{h: /•^ JO i.o\. 

^ 
f 

...... •• 1 . i ^ 
:.)! J :5Vc 1 • 

itoc^ Ui^ei {oob /.^ / 0 
-n • 

JO 
1 
I 

S(W3c?: i' /•C fO JO 
I 

V 

'5 "775/ iiss 1 Jo JO J.o J^/-r 
•S773Z 1 &ec JO J 0 J.o 
57733 \/ / l.b Jo J.o V' ( 

IFSSST. bi»5Cy Q•t^ 1 /-iLi 1 ^ OF f ^ «-/V 1 » • P 1 ' • L' 

-r 1 ' - r • ^ 
WJV^N iVIlO 

^ 1 f 1 i si-» • tH.fi 
1 \1/ 1 

CrniT^ KnnTTr 1 ^ > 

55^1 1 3O55- I i ic.r'C- ^ c /<7 J.o 4/ 
°V. 9/0 2. \rrr.. /•o JO J.o 
0% f^ 2^ irrr. JQ AO JO 

•no 1.0 JO J.Q 
tlWir.C' ^CC f.O JO 

QC Batch « 

Analysis 

Matrix ^ 

Turnaround ^^ 

DataSUrt 

Nautral 

Baso _ 

Acid _ 

Oarivitizcd BN 

Extraction MethL 
Sap. Funnai 

Continuous 

Othar 

COMMENTS 

4:.r£ppa4c-I^Cc (c(^ 
f -.v CVW-.-. 

^ 

JOCify/**f JO 
/ 6 fs 

t 'r-:r— 
.-'J'"-

Extraction:' OKT' / 

BN Dintdlr^ciiUP^ 
BNCONC: 

ACID JO. 

Sup<nri«0K«^i/11 f ^ 

3Pfawg.al.VK/Ll 
FRACTION SPIKE . SURR0QAT1 :s 

Amt (mO Cone. ^7^ LotI Amt (mO Cone. **?«•/ Lot« 

1 ' r.Ajr^f: /<. JZ3CJ 

"l! 1 / ^jxj^jr: 

A(^. /A... ( f. •*jrJ\CTz 
Pi'/i'T f r .y. /<r 3*5A A 

I irr /S-' • 
-

Crtft-r. VAVI k'JvA f C •5C/,/>- iT.ttfi 
ITC roaM »ti) t 'i 



/ U 'f ir'«C Cl«" :iRATORY CHRONICLE; QC-M. 9paftra«at 

STANOARO 
CONC 
PPM 

LOT • 
NO. 

LOT 
VOL 

JNP f-lLE 1 
=rinPNr:PPiiP fC^C- 1 
PT>lODP!Le . -• 

5 PILE CA-PH^/ 3^/7 
1 NALYST(S) cerr^^A - ̂  I . IT' ! 

.IIPPRVISOR 
lATCH »'s IIU'V^'ST^ 

1 

•m*si 'MiTiAo fy ̂  ^ 
CURAENT 

CMS STATUS 
STANOAROS 

UPDATED • CURAENT 
CMS STATUS 

STANOAROS 
UPDATED 

ACQ| 

«i^ 1 
OATcj 

1 
• 

NAME DATA 
FILE 

uL 
INJ 

ALS 
# OIL • • tAPg i • ••••"'• SPECIALS 

(WRITE A-TYPCJ 
PIUS 
Y/N 

,Oc74 52V>' >UU{^> :s.,C) liDc<. hiaAiJL 

-s n-7 V 1 
<-

^ 'S (,iL07V 1 o<t 

• r.. V • >r .:=5i' r. 3 at •c-li 

^-OC, \, > S sv M r-v 
::^ «< 

<=^ ;L. •t 

. 



C / rf rfiriac LABORATORY CHRONl ~"i: GC.MS Department 

DATF Onh^^ 
FRACTION 

IT G. 

.SHIFT. 

INSTRUMENT 
TUNg PILF Mej^oT 
SEQUENCE FILE 

^ET+^OOF^LE J 
lOFILE J£. 
ANALYST(S) 

SUPERVISOR 
BATCH rsJliOOSH 

i»^USI iMiriAu 

CURACMT 
CMS STATUS 

ACQ 

«ir 

STANOAAOS 
UFOATEO 

OATI 

•T 

STANOARO • g/V fl l>g J7& roAo., 

CONC 
PPM 

so 

a. A::fc 
COT 
NO. 

LOT 
VC 

ZST 

/J> 

NAME DATA 
PILE 

uL 
INJ 

ALS 
1 

ott TAPE 1 SPECIALS 
(WRITE A TYPC) 

PLUS { 
Y;N 

1-^ 
• 4 ^ 

c L: 04.:vc 
y.Qtnosnv >£3ii8 S>J- ObL rT^.-j 

/OdCS'^V^ 5-2- l.Ji fi r?f-lLA 

(^dOOS^V/S i I to S'-ju " i(»«l 

• 

/1-. TO 

''y.'s 

/5*:V(. 

•5 ? P / tl /OA-O- " *( 
• 

/1-. TO 

''y.'s 

/5*:V(. 

• 

/1-. TO 

''y.'s 

/5*:V(. 

» |^3 (AJ^ Oi!f 

• 

/1-. TO 

''y.'s 

/5*:V(. ftAolOL»\/ > £ S1 rvsu 1 Atit 

• 

/1-. TO 

''y.'s 

/5*:V(. 

BAo lOUV « >£.?I2.? /(k A/f 

>6.3(20 SvU-

/ UUOJVS ^£1(2-% SAJ. ^ U,.L. 4A/34S:><J 

!Y. <UL,07J ^1S/2S Qvj 
^ ^'SuLrn\] 

•E.'^lSo 5-^ . nJ • 
ri 

Q^nir)a/\p ^55, 

^nTrn^M «r_ ^ a V.io 
f )Q/DDt n/'A/ >&^l JC P«V T ACAAC 

-70^ ^E.ra,i5i,^ (7 A 5 /4ALVO(L«/C 

P- LP. 
P-fiFA I.P >E?.l37 & 

»l C3(l7o5^.<^ SJ? 4.0 /3»Cy»r ^ »l 
SJl 

^JL 
xjium JQdo 0 

/-:\r7o<iHV5 tn& in.f 
QG.7C5H\/ ^ £3IHI ^rs >a 



- ; 'J 1. 

= a f- a ft. - " i. 

»Js'a » f fi p J 
e 

Ipt? P:.r'.-=tl» 
0 0 

p ; f - - ;..i r i" J « 

. Ij . _ s -

F f- a c - ; •:• n _ 
iLp-:-v: ic -

Eat:-. » 

- •• .; n J .m. 'cA^ 

5 t 4 r. r 3 f d 
A I'LLO 

tone 
PPh 

i 

Ltrr. 

W-5 . 

1 
J3 jUrO i ho. i 
/h /7i,o i 
A lOlL i OS 
A l-Lt^l i D.5 i_Z525<5 
A ll-hz^ i 0,^ f 
A I'L'4-U i 0,'5 i 
% a<4'A> f OS i sAif 
A iZSH \J1S 1 /4'97^ 

1 t 

• dIT.p 

^ampid-NSfTi C T i» i tf : i i I-F 7 td-pmt. Etrp-ttrnt 
1 Sp r.' E i F.P?:: ; P.'<3-':7 f 1 0 0. ij 0 0 0 1.0000 0 0 i . 0 0 u 0 0 V 
•7, 0 •'. i r 0 - '1- - N .7 •: - •F M' 7 2 7 2 1 0 0 . 0 v 0 u 1 .0 00 0 0 1.00 0 •: '0 •; 

3 p 1 2 T 'j •;•. = 7 =• r' 7 : F (.< 7 '2 7 7 1 0 0 . '-•• 0 0 0 1 .0 0 0 0 0 ij 1 . 0 0 0 0 •: 
4 p I 2 3 0 I . 0 4 Pfi 7 :• 4 ? fi 7774 10 0.0 000 1.0 00 0 0 0 1 . 0 0 00 0 .'j 

5 P 1 2 3 1; 5.0 z: FN:.: ••r'3;r7: 1 0 0 , 0 0 0 0 1 .0 00 0 •; 0 1 . 00 000 0 
i C 3 9 i.t 0 E •» p» M 7 •; i ?./)7773 1 u 0 . i> 0 0 0 1.0000 0 0 1 . 0 0 0 u 0 0 

3 3 3 0 3 u - P 1'7'7 7" 1 0 0.0 0 0 0 1 . 0 0 0 00 Oi 1.000000 

':3303b': 4 hJ^ pnii FH7237 1 0 0.0 0 0 0 1 . 0 0 0 0 0 w 1 . 00 0000 

i 3 3 0 •" G PH7i •p Pf'773'r » 0 0 . 0 0 0 0 1 . 0 00 00 0 1 . 00 00 00 
3 33 05GF rr Price 0 Ft'3'54 0 100.0000 1 .000 000 1 . 00 0 0 00 

': 3 3 0 2 C tr Price .f 1 .PM3i4 i 100.0000 1 . 0 0 0 0 0 0 1 . 00 00 00 

l2 3' 3 3 0 7 G FN.7 3 a F. M 3 7 4 2 1 u 0 , 'j 0 0 0 1.000000 1.000000 
: 3 i 3 3 0 4 G 12 " N 7 E 4 - F.H3a4 3 100.0000 1 . 0 0 0 0 0 0 t.uOOOuO 
J 4 H 1 0 1 3 0 , •• ; 4 'rice . 4 F. is 3 7 4 4 1 0 0 . '.•• 0 0 0 i .000 000 1.000000 

• 15 n 1 2 21 0.5 t = - N 7 3 4 z F.M3745 1 0 0 . 0 0 0 0 1 . 0 0 0 01.i 0 i . 0 0 0 C 0 0 
11 p12 71 0.5 ! 3 F N 7 • 43 F. h 3 7 4 3 100.0000 1 .000 00 0 ) .00 00 00 
1 7 P ! 2 4 2 C . 5 I 7 PHli 4 F is 3 '7 4 ~ 1 0 0 . '? 0 0 0 1 . u 0 0 0 0 0 1.000000 
13 R t 2 4 p 0.5 ! '3 P r' 7 i 4 •i F H 3 7 4 7 1 0 0 . j '? 0 0 1 .0 00 0 0 0 1 . 0 0 00 0 0 
1 9 M I 2 5 4 t) . 5 1 9 Pri~l 4 y F. N 3 7 4 9 I 0 0 . 0 0 0 0 1 .000000' 1 . 00 00 0 0 

• 2 0 p 1 2 3 0 0 . 5 2 0 P ri 7 3 c c F is 3 7 3 0 10 0. • 0 0 0 1 .0 00 00 0 1 . 0 0 0 0 0 0 



C I W r iiiumc,<mcn'"<*i<- LABCi.'>«ORY CHRONICLE; GC-MS Dep nent 

DATE 
FRACTIONS 
INSTRUMENT ^ 
TUNE FILE 

'2SJM1L 
.SHIFT. 

7^ 
SEQUENCE FILE 

>^T4HOO FILE 
^10 FILE 

ANALYST(S) IS) 

SUPERVISOR 
BATCH r* ^UTOSZ 

i»l.t*SI MITMU 

CUKRENT 
CSOS STATUS 

*eo 
*1* 

STANDARDS 
UPDATED 

0*ri 

IT 

*31 

STANDARD 
CONC 
PPM 

IT 

iT 

LOT 
NO 

ni m dX 

A 

LOT 

n-
/:> 

IC 

/o 

NAME DATA 
FILE 

uL 
INJ 

ALS 
I 

OIL TAPE I SPECIALS 
(WRITE A-TTPO 

••n 
PLUS 

Y/N 

u K. 
r?c7o.?2\/ >C2£'&? 

7a^-U^ >C 2-^ffl i^ckji„ Aec/Mi H-o/ifc 
<JC 70521/S ><^25?/ W >CZ5¥2 1 
f7\C.-|03av;T- ±1. >Q.fSSVj>\rTs/ftpq 

3ICL 
J2i': 'M-Su 

X -fie i. 

rr^c :L^-2S2n 

_2^,Z2^2S^^Z__: LLSiSaa 
JJEA 

•§>,/; "St 17 m. 
'^C.(.OSt\J iaAe£l 

% '5 c, CPOWR: fiv r.c,osv^ 
^f.i-'->?\/ ^CJ^OSI 

ZK2AoO 5U 7 

flC 7^572/5 CO^ijS 
C2^ U t\i Mei ->r.-2j.tn 

I >CH(o 

ac %sm 
>C7^ll 
P^CU/t 

5.L w!sPX \li)i hlO/lK-

1. 0« 
M 



CT^ eNVmONMENTAL 
C / W TESTING and CEHTIFICAVON 

LD PARAMETER FORM (CC2) 

ETC JOB # ( 

Sample Point |\A/ / g 1/ ,:>' 
Sou':* :oo* 

FIELD PROCEDURES 

•vipoe OATg 
(YT MM 001 

STABT PU«06 
12*00 HI Clocki 

±JL 
fUPSfO HR« WATfn VOL. IN CASINO 

lOAiignti 
vOuuME "unOEO 

>a*uon>> 

SAMPLING METHOD: 

Sampler Type 
A*5ubm«rti0l« Pump D-Oipp«r/Bottt« 
B-lSCO E-Baii«r 
C-Bladdar Pump P>5cdop/Shoval 

Sampler Material 

Tubing Material 

A'Tafion 
B-Matai 

A-Tafion 
B-Tygon 

C-PVC 
0>Piastic 

C-Polyatfiylana 
0-Silicon 

X-Othar 

X>Otnar 

X-Othar 

iSPEClPY OTH£«I 

iSPtCm OTHCM) 

iSPCCIPY OTMtAl 

Sample Composited Y/N 
fraetau'i^nooniofit 

FIELD MEASUREMENTS 

Well Elevation (ft/msl) 

Depth to Ground water (ft) 

Groundwater Elevation (ft msl) 

I 1 I I 
Well Depth (ft) 

Sample Depth (non-well) (ft) 

U. 
LI 

i_L 

4 
1st 

2nd 

3rd 

4th 

1 
1 m 

1 
pn 

1 
1 

P 

1 

(STO) 

(STO) 

(STO) 

1st 

2nd 

3rd 

uiwem 
alSS'C 

uflWem 
•I 2S 'C 

umtem 
al2S'C 

uiiVem 
ttSS'C 

veiue 

! 1 1 1 

9
 

1
 

(•awawwwwf ntiie 

1 1 1 1 
HMIS 

! 
laMrparwMiao 

1 
«e(M 

1 ! ! I 
emu 

1 
•nm 

CC) 

S«met» Tamp 

MTU 
TufWatty 

FIELD COMMENTS 
Sample Appearance:. 
Weather Conditions:. 
Other: 

FILTERING: Use Chain of Custody (CC1) to indicate which bottles were filtered 

Sampler: 
(Annii 

Employer fa'.-cSupgT- , 

I certify that sampling procedures were in accordance with applicable EPA state and corporate protocols. 

iDtiti iSiantiuni 



'• - . i 

i', 

Sample Log Sample 
wAlla*.. 

, 4 Vol. (ml)P/?sr nr. 

- - ~ • 

Number Link Vol. (ml) SM— : ACIP Tft i-7 v' r 
oeicn IT /. y / ) C/ 

{. CK •< 1 ( •^r j' .' 0 ( 0 5 Analysis 1 iPC. 

SktCl 
• 

1 0 5". Q I PG:> r : 
y: cj'v / C 5 0 •?P"1 tfcST •'>! 

-'c f C L 
1 

\y rS'O ' 0 •5 c Malris ft .*_ LJ 

Si L. OS- .^ \ on SHO / 0 5-0 TurnareunH AJ Pj R f' 

Date. h'lkitn Date. 

Extraction Method: 

Sep. Funnel ^ 

Continuous 

Soshlet 

Other 
• 

COMMENTS 

StCCX s, fSiO to To e 

# 

Sues Si. SHO /.o To 
>5 Lt CH Jj ^00 m »? t3 

3 C CO b ac to 5 CP 

cc t ^?o Jo 5 n 
cc ')^s ( fOO 10 r.o 

o« 4s 0 4 i X r^o /a T-o 
oe 6.5 £, •< S\0 / 0 5o 
CC fcSo 4 i-yo (0 3.0 

R yso 1.0 5-0 
FRACTION SPIKE ... .. 

Afflt (ml) Cone. Let • . 

fr 0 1 vj. "«•/{ •* Js" 4/A -QQ i-uJ 
r<. .?nfl Q t ^ /rvf 

FFnX ' 0 X ^ 

/4rocW lor/^aC r> 1 -KJL V c -pix /r 
SURROGATE ^ 

Ami. (ml) Cone. Lot V 
BN: 

ACIO: 

Scl'up: ^ i-Uhn y, \} UPO/Sup«rvison 

«rnnff •<r7^^2/^-u t ^Sconc.: Q/?A/x(/ni, Spike/Surr. Verified: 



ENVIHONUeNTAL 
TESTING tnd CERTIFICATION ETC 

FIELD PARAMETER FORM (CC2) 

ETC JOB * i> itmi-

Sample Point !ii^i /'JZ;/ •£i\ ' hl\l 
SOIjCt ^3CI S4~: 

FIELD PROCEDURES 

I I I I I I ! 
»U»G£ 3ATI 
»* MM 30; 

STABT PUBGE 
i2iQ0 Mr CiocAi 

ELAPSES HBS AATEB VOL IN SASINC 
(GAliono 

vOuUME PLBGeS 
iGAxari. 

SAMPLING METHOD: 

Sampler Type 

RCC'D 
A-Submarsibl« Pump O-Oipper/Botiie 
B-ISCO E-Bail«r 
C-Biappar Pump F-Scoop'Shovai 

Sampler Material 

Tubing Material 

A.Taflon 
B-Matai 

A-T#tlon 
B-Tygon 

Sample Composited Y/N 

CPVC 
O-Piastic 

C-Polytthyltne 
D-Siiicon 

X-Othar 

X-Other 

X-Otnai 

iSPEClPV OTMEPi 

iSPICIPV OTMIH) 

iSPEClPT OTME«. 

ProcMufwP'oao'iiani 

Well Elevation (ft/msl) 

Depth to Ground water (ft) 

Groundwater Elevation (ft msl) 

FIELD MEASUREMENTS 

lilt Well Depth (ft) 

i I I Sample Depth (non-well) (ft) 

Mill 
UU 

UJ 

1st 

2nd 

3rd 

4th 

p HI 

p 

1 1 
H) 

1 

1 
p« 

1 1 

tSTD) 

(STOt 

(STO) 

1st 

2nd 

3rd 

CC) 

Stmpia Ttmp 

t#*C COAC 

1 
•1 M. t«nc 

•4 Mc. cum. 

1 1 1 

uni/em 
at 29' C 

unvem 
at2S'C 

um/cm 
•(29'C 

um/em 
tl2S*C 

NTU 
Tumidity 

1 1 1 r 1 1 1 
timif 

1 
ftHM 

1 1 II 1 1 
wiut* 

fsmi tffMi 

I 
wmti 

FIELD COMMENTS 
Sample Appearance: 

Weather 

Other /jr S*r^FJC^ tft*" Our -Tn LfTtr 
OAg- ^rrg. ^UUTTL^ -ya dLtLZ. UiTU eTC^ 

^iSZf^'5 /aPBrrrrVtfrS fTifin 

FILTERING: Use Chain of Custody (CC1) to indicate which bottles were ftltered 

Sampler 
iPtinii 

Employer 

I certify that sampling procedures were in accordance with applicable EPA state and corporate protocols. 

IOAKI (SigtiAiufti 

ORIGINAL 



CTr^ SUVmONMeNTAL 
C 1 w TeSTlNG tnd CSRTIflCJkTlON 

FIELD PARAMETER FORM (CC2) 

ETC JOB# 

Sample Point 

FIELD PROCEDURES / r 
I I I I I I I I 

nnat OATS 
rrr MM ooi 

ST4BT PU«G€ 
(2400 Hr CIOC«l 

CLAnco HAS MArCA VOI. IN CASING 
iGAilontl 

vOC^Mt AUAGEO 
iGAiWit' 

SAMPLING METHOD: 

Sampler Type 
A-Subm«rtibla Pump 0-0lpp«r/Bottl« 
B-ISCO E-Bailtr 
C-Bladdar Pump P-Scoop/Shovai 

Sampler Material 

Tubir^g Material 

Sample Compoeited I Y/N 

A-Taflon 
B-Matal 

A-Taflon 
B-Tygon 

C.PVC 
D-Plastic 

C-Polyathylana 
0-Sillcon 

X-Othar 

X-Othar 

X-Otbat 

ISAICIFY OTHIAI 

(tAtClAY OTMaai 

iSAfClAV OTHIA) 

Well Elevation (ft/msl) 

Depth to Ground water (ft) 

Groundwater Elevation (ft msl) 

FIELD MEASUREMENTS 

i I I WeliDepmid) J_i_i r.— 

I I 1 Sample Depth (non-well) (ft) J_I 
1 

Ist 

2nd 

3rd 

4th 

(STO) 

(STO) 

(STO) 

1st 

2nd 

3rd 

ai2S'C 

•tas'c 

•tSS'C 
(AOiar piraAMMn 

(STO) 4th 

CC) 

atSS'C 

NTU 

(•IMf MTAAWIAn 

Sampfa Tama Tumwuy 

FIELD COMMENTS 
Sample Appearance:. 
Weather Conditions:. 
Other 

V 

FILTERING: Use Chain of Custody (CC1) to indicate which bottles were fUfrad 

Sampler Employer 
(Anm) 

I certify that sampUno procedures were in accordance with applicable EPA state and corporate protocL 

(Osiw 

•J-.-. 



ETC 
CHAIN OF CUSTODY FORM (001) 

eNYIRONMSNTAL 
TESTING ina CERTIFICATION 

Date Sealed 

npany; 

J^, ^cility/Site:, n-mt 
Address; 

/ 

Attn.: 

Pfione:, 

SAMPLE IDENTIFICATION 

Facility; r? lOlf*! I I I I 
'<ei'«Y S>i« Coat 

I'jDtM neuti 
icomootiif 

>Oaiien*> Sjmoi* Femi 0*Kr<Pi>en>i 

Sample Point; lU-l^i /1 J. / i4?r I/iZ 1/1.51 WiTloWBkal l/i/i/iZl I I 
Sourct Csd* »ouf PoHit 10 —, Sl«M Oil# Sll'i T.mi 
ii'omMievi I'lM nitniyi T(^ iTTiMU'OOi iJlOO "1 CIOCII 

Souret CoOM rjl^^ 
WfK . IVV) Oudaii iC) SoiiomStflimint iS) Surfici imeoundm«nl III LllcniitColltciiOnSy*. . iCl Omtr 
SO" iSl RfVir'Siriim Pi G«fl«riliOn Point iQi Tr«aim«ni PacililV iH LUPiOctfn lU SotCify 

SHUTTLE CONTENTS 
BOTTLE 

1 ANALYSIS 
SAMPLER UB 

No 1 Type 1 Silt ! Prtserv. 1 ANALYSIS FiitiY/Nil Observations Obstrvations 

'e" 'I.L hJ 

\ 
i 
1 

i ! • ' ! 
1 1 ! 

! i 
t -1 

' 1 1 

' i 

CHAIN OF CUSTODY CHRONICLE 
Shuttle Opened By; (print) 

Signature; Seal#: 7 Vintact; 

2. 

I have received these materials in good condition from the above person. 
Name: Signature: 

Date: Time: Remarks: 

3. 

I have received these materials in good condition from the above person. 
Name; Signature: 

Date; Time: Remarks; 

4. 
Shuttle Sealed By; (print) 

Signature; 

Date: Tim.: 

.Sealff: intact: /<gr<> 

LAB use ONLY Opened By- Date: 
4 

SHUTTLE » 221. 
.Time: 

.TEMP. 'C 

_ 

7 c 7ML. ^ ,COND. 



CTr^ eNVIROHMCNTAL • - . 
C I VMT rcsr/NC tna cenTificATiON •' - ^" 

CHAIN OF CUSTODY FORM (CC1) 
Seal ETC Job# _2^h£A 

Date Sealed gy: ^ 

Company:, 

Facility/Site: 

Address: 

WMI 

Chicago Incinerator 

Chicago, XL 

Attn.: 

Phone: 

Bob Bartholome-

312-646-5700 

REC'D MAY " 51987 
SAMPLE IDENTIFICATION 

Facility: l^l°l^l I I I I I I I 

Sample Point: / ijCi / I ifr i f i i if ! ^\7\0\^\3\C^ 1/ \0\Z\0 

/21S PE 
Oeiionti s«mpi« foini OMC'ipnenti 

Sivl Oil* 
irrimuiooi 

Sivt Tint« 
12400 n' coco 

(laoita noutt 
icompoi'io 

SOuict Coo* T0u> Samoi* Ooini lO 
ilrom OfOmi mil luililfl ' r 

Soureo CMtt: 
Won (W) Outlail (O) Bottom Sodimoni iBi SutlMO impoundntont — |I) UMChaioCoiioetion Sr«... lO Omor . 
Soit (SI Atvor/Slroim. («i Sonoradon Point .. .(Gl Traatmant Paeililr Ih Lakt'Ocoan (U Soacitv 

SHUTTLE CONTENTS 
BOTTLE 

ANALYSIS 
SAMPLER ue 

No 1 Type Size Preserv. ANALYSIS Fill (Y'N) Observetions Observitioi 

ll A Igal HN03 Radioactivity Y 

/ 11 B IL Cool (Seneral Y 1 
4 C 

1 B IL 6NNaOH Cn Y 

1 B IL Zinc Sulfide Y # 

1 
1 \cetate 

l| F 500ml HN03 Metals (dissolved) Y 

11 F 
1 

SOCml HN03 Metals (total) N • 
1 F 500ml B2S04 Nutrients Y 

1 I 100ml Cool4C Total Conform N 

CHAIN OF CUSTODY CHRONICLE 

Seal #; •"tact: 1. 

2. 

Shuttle Opened By: (print) 

Signature: ' 

I have received these materials in good condition from the above person. 
Name: Signature: 

Date: Time: Remarks: 

3. 

I have received these materials in good condition from the above person. 
Name: Signature; 

Date: 

Shuttle Sealed By: (print) 

Signature: 

Time: Remarks: 

Intact: 

I oa nsp r>Mi v Oaf: 

SEAL# _^Sab SHUTTLE # .TEMP. 'C 

Time: fy3<P 

.CONO. 

J^CS-



•ETC SMVIftONMeNTAL 
TSSTI^G tna CePTIf^lCATION 

Appendix E 

Chain-of Custody Forms 

1) A fieic Chain-of-CusJocy form (CCD is included for an samoies 
Shipped oy ETC shuttle. 

2) An in-house sample Chain-of Custody form is included for ail 
samples not shipped Dy ETC shuttle. 

3) Any additional Cham-of-Custody material provided by a client or 
by a Client's sampling agent is also included. 

A) A subcontractor's Cham-of-Custody form is included for any 
analytical work not performed withm ETC's laboratory. 

5) Analysis and Extraction Custody forms are included for the 
period the sample was m ETC's possession. 



ETC 
CHAIN OF CUSTODY FORM (CC1) 

1 CNVIRONMCNTAL 
TESTING Jnd CERTIFICATION 

Seal No. 

JUL 

_J±:ia_ETC Job # :5l/(/0-2^ 

Date Sealed By: ,l(^^ 

Company 

Facility/Site; n-Joo 
Address: 

Attn.: 

Phone:. 

SAMPLE iOENTIFICATION 

1\Cy'5\ Facility: 
COM 

Sample Point; I6i /i^j / i.::! 

I /2.IS 
(OOliOA^i 9«m0it Point 0«Kr<0iienti 

/i:ti' Ji iei7ioi<i3ioi i/iZ/ia i_L 
SourCt Coot 
(from 00(0»i 

Siwi Olio 
•ryiMM/OOi 

Slltt Timt 
IJOOOP' eiocai 

tHOlM nouli 
icomeeiiioi 

yo«t Somoio Poini 10 
(loll loiti'yl ' r, 

Sourci Codtt: 
W«H . (Wl Outlaii . lOi Bottom SMimoni... (B) Surfaei imoounomont (It LtaenattCoiitetion Sv«. iCl Otnor . 
Soil iSl Aivor/Strtam <0) Gonaration Point . iQl Trtatmoni Paciiity IT) LaaaiOeaap lU Seacifv 

SHUTTLE CONTENTS 
BOTTLE 

Na 1 TVBS I SIM Prtttrv. 
ANALYSIS 

SAMPLER 1 UB 
PIILIYINll Ohaorvatians 1 Ohaarwatiana 

3f^ U A/ 

i iHvS :te»- rJ 

JfiH^ rJ 
/ J 

{ / 

CHAIN OF CUSTODY CHRONICLE S 1. 
Shuttle Opened By: (print) 

Signature: 

D«te; /ZO 
Seal #: "itact: 

I have received these materials in good condition from the above person. 
Name: Signature: 

Date: Time: Remarks: 

3. 

I have received these materials in good condition from the above person. 
Name: Signature: 

Date: Time: Remarks: 

4. 
Shuttle Sealed By: (print) 

Signature:^ 'l^ZyZL^ saaia: Tj^C.O Intact; 

LAB USE ONLY Opewd B 

SHUTTLES TgMP. 'C / 

.Date; ^ Time: ! 
_,pa. a. 7>/^tCbCON^ 



^uui,uiniai0icu 

B 
7 

P#c,l.ty: 171^1.51 I I '7 '=»C>i.l» CC4t 
Sample Pomt: IfeJ -Ig-l/lrfl/L^I 

SOUK* Coot 

Oaie Sampled:17 lVl3! Ci\ Time Sampled: 1/ 1^1 ' 0 
T y ¥ M 0 0 

er Table 
Units 01 
Measure > Value MOL Comments 

QR 10 mg/l 
» QR 10 mg/l -i.k D. 
as N QR 10 mg/l 

.• as S04 QR 10 mg/l 
lies. Total OR 10 mg/l 
Organic Halides (TQX) QR 10 ug/l 
Organic Halides (TOX) QR 10 ug/i 
Organic Halides (TOX) OR 10 ug/t 

.1 Organic Halides (TOX) QR 10 ug/l 
il Organic Carpon QR 10 mg/l 
al Organic Caroon | QR 10 mg/l 

;ai Organic Carpon QR 10 mg/l 
tai Organic Caroon OR 10 mg/l 

:}ecific Conductance (Lap) OR 10 um/cm 
oecific Conductance (Lap) QR 10 um/cm 

ioecific Conductance (Lap) QR 10 um/cm 
Specific Conductance (Lap) QR 10 um/cm 
pr -«J0) QR 10 std 
p. — 0) OR 10 std 
DH , jp) QR 10 std 

, PH (LaPi OR 10 std 
Coliform, Total QR 10 0100 
Coiiform. Fecal QR 10 C/100 

j Gross Alpha QR 10 PCi/l 
Gross Beta QR 10 pCi/l 
Acidity as CaCOS mg/l 

; Alkalinity as CaC03 mg/l 
i Ammonia as N mg/l 
7 Bicarponate as CaC03 mg/l 

.8 Biochemical Oxygen Demand mg/l 1 
19 Carponaie as CaC03 mg/l 
20 Chemical Oxygen Demand mg/l X 
21 Color. Apparent (Lap) Pt/Co \ 
22 Cyanide, Total mg/l O.O'S 
23 Hardness as CaC03 mg/l 
24 Nitrite as N mg/l 
25 Nitrogen Total Kjeidahl (TKN) mg/l 
28 Nitrogen, Total Organic mg/l 
27 Odor (Lab) TON 
28 Oil and Grease (grav, IR) mg/l 
29 Phosphate, ortho mg/l 
0 Phosphate, Total mg/l 

Solids. Total mg/l 
)2 Solids. Total Dissolved (ROE) 130* mg/l 
33 Solids, Total Suspended mg/l 
34 Sulfide as S mg/l 1.4 OA 
is Surfactants (M8AS/LAS) mg/l 
16 Turbidity (Lab) NTU 



CT/^ EHmONMeNTAL 
c I ̂  r«mc«ndcennFicAvoN Subcontracted Analytical Results 

L2M Lab 10: 

Submitted bf iraciiiiy COMi 
Sample Po(nt 

. ETC Job 

: - ia/l2l/l<i , 

D««; Date Sampled: 

Sou'C* Coot lUfft'Z'-: I 

u u a Q 
me Sampled: 

H MM 

ETC SNVIflONMSNTAL 
TSST/NC: tna CERTIFICATION 

I ! 

Appendix D 
Subcontractor's Data 

1) A copy of the originating suDcontractor's report is included for 
an cata not generated within ETC's laooratory. 



PsTe 2 ot'' 

Data Fi ;e; > 14055: : U7 

Name: HCP/DEU 870609 #1 
Hiac. : TEST r.IX 

Operator: 9H8?54 Da t e-''T I me : 6/09^'97 21": 06 
SjTLtt 5 

This performance tune appiiea to the follcwir.c 
samples, blanks and standards: 

Samole 10 Lab 10 Da t e of rtna;v5 J 5 Time of Pna1vsis 

tfC t7oiCi> l70i"7 <f7 0bn<i 
ibtrtSt >JVn9/ (f70b/n 00 ;o/ 

J^7Qb/n oo;^y 
SitfcrtTcif >i^obo ^7ot/ 0 of:/7 
5 tooNC >Zyof)l f-lnb/ 0 n/;s-? 
^ Lmn i 7 yobL f70W n Q2)22 

^7 0fe/0 n?;// 
^ 77'?2Ci jycfcv P70byr> 07 ;v? 
5fc6*r3 L >0.^0415- ff7nfc/n oy/17 

fioUiK-i ob;i/ 
5tf,oyc>Xy^^ P7nfa/ 0 obJs-y 
Sf^LauOly^yn ^70fcyn 07: z 7 

^7t)bJ0 6f;/<r 
777^00. 7o71 <F7V5fa; n 0^',Sv 

SfeO«a«tC Vt377 t7at,/o 0^:3 7 

• 



Paqe 1 of 2 

Tilt >MJ03 
Bpk Pb 13651 

15000-1 

14000-

J30e^ 

12000-

11000^ 

10000-

9««d-

8000 

7099-< 

6000-

5000-

4000-

3000-

2000-

1000-1 

69 
/ 

HEX^DEV 8706010 •! TEST MIX 

190 
/ 

Scan 288 
18.78 ain. 

127 
/ 

110 

\ 

•I 

50 

I 168 

I 100 150 200 

TABLE 2: METHOO PERFORMANCE DATA (QR23) 

CC/nS Tuning Dara - Decaf1uorotPiphenvIpMoapine iDFTAP) for Base/MeutrtI 
Analya is 

Ion Abundance 
m/'z Criteria 

51 30-60H of mass 198 
63 Less than 2\ of mass 69 
69 (reference only) 
70 Less than 2\ of mass 69 
127 40-60* of mass 198 
197 Less than 1* of mass 198 
198 Base peak, 100* relative abundance 
199 5-9* of mass 198 
275 10-30* of mass 198 
365 Greater than 1* of mass 198 
441 0-100* of mass 443 
662 Greater than 60* of mass 198 
643 17-23* of mass 442 . 

* Relative Abundance 
Base Approoriate 
Peak 

44. 41 
0.00 

54.35 
0.00 

41.39 
0.00 

100.00 
7.10 
21.31 
1.82 

15.45 
99.04 
17.93 

Peak 

44.41 
0.00 

54.35 
0. 00 

41.39 
0.00 

100.00 
7.10 

21.31 
1.82 

86.19 
99. 04 
18.10 

In jection DateJ 
In jection Time: 

Run No: 
Spectrum No: 

06/10/87 
10:34 
>14103 

irr 

Ana Iys t: 
Processor: 
QC Batch: 

Status 

Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 



2^ 2 

it a File: >I'4051::IJ5 

HCPz-OEU 870609 •! 
TEST niX 

Operator: BHe774 OatcTime: 6/09/87 19:31 
BTL# 1 

IS performance tune applies to the following 
mples, blanks and standards: 

Sample 10 Lab 10 Oate of Analysis Time of Analysis 

±2JML 
.^7<a\.cy? 

2.0)// 

MLLL 

w 

4 

I 

t 

« 

•t 

41 
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>MeE5 
Bpk flb 806l« 

easee-

?00C0-

50000^ 

40000-

3eeeeJ 

20000^ 

10000. 

69 
/ 

u 

MtPyfifv S?i664 .1 Te.!T 

198 

127 
/ 

!107 

\ 
167 
S 

50 
U |)jjl' 

255 

\ 

206 

/ 
27S 

296 

iUL (ZX Ti 
250 200 350 400 

Se*n 295 
10.75 .tOg 

442 
\ 

200 

00 

3 

0 

0 

0 

•50 

•40 

-30 

0 

TASLE 2; nETHQD PERFORMANCE DATA (aR22) 

QC.'HS riji", ing Data - Dec a f 1 r o t r i pneny I phoap i ne IUFTHPI f c >• Ac 1C s A.-, a ly s ; 

S Relative Abundance 
Ion Apun.i.anoe Base Appr-oriara 

m.' 2 Cr i ter ia Peak Peak S t a t ij 5 

51 30-60S of mesa 198 55.58 55 .58 Ok 
6S Less than 29i of mass 69 0.03 0.30 !JU 
69 (reference only) 62.97 62.97 Ok 
70 Less than 2H of mass 69 .31 .50 Uk 
127 40-60X of mass 198 41.23 41.23 Ok 
197 Less than 1J( of mass 190 0.00 c.oo :jk 

198 Base peak, IQQK relative abundance 100.00 100.01) Ok 
199 5-9H of mass 199 6.65 6.65 Uk 
275 10-30H of mass 198 22.36 22.36 Ok 
365 Greater than IN of mass 193 2.03 2.33 Uk 
441 O-IOQS of mass 443 13.59 88. 02 Ok 

4i2 greater than 4GS of mass 199 96.21 86.21 t.lk 

443 17-23S of mass 442 15.44 17.91 
! 

Ok 

Injection Date: G6''"J9,'37 Ana I vat; H A 
Injection Time; 22:06 Proceaaor: 

Nun No: >I4U55 QC Baton! 
Spectrum No: ^ 

29) 

fl9f7l 

0^ 



of 2 

i Data File: >J4755::U7 

jme: PPB/SNP^^J 
isc: TEST MIX 

Operator: JQ6275 Date/Time: 6/07/87 17:57 
BTL#20 

This performance tuna appliea to the Following 
samples, blanks and standards: 

Sample 10 Lab ID 

ftft- > liin 

«T LK-tS-l >TV7iO 
g 771l<- >111^1 

,'=ifcfcnV^>TVft? 
5'fctOfrc>J77(?Y 

Date of Analysis 

^7^607 

^7n 

ii IksU. 
2SLML 

JJSML JJSSL 

Time of Analysis 

yy 
/7; '/(n 
ic'./r 
2J12M— 

!HZ2E 
e/;/n 

jQlLSSu 
-SiLLL 
jmn. 
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rii* >14051 
Ipk Ob 102120 

110000^ 

100000-

90000 

80000 

70000-

00000 

E000»j 

40000 

30000 

20000. 

10000 

• 

09 
/ 

HCP/DCV 870009 •! TEST MIX 

198 
/ 

442 

2S5 
127 
/ 

118 
\ 

80 100 
i 

107 

ISO 

224 
/ 

iiL 
290 
/ 323 

200 
JiuL 

3« 403 

1,,."i 

$£40 200 
10.91 4in. 

110 

100 

00 

70 

-00 

-SO 

-40 

30 

20 

0 

300 3S0 400 

TABLE 2: tlETHOD PERFORMANCE DATA (QR23) 

GC^nS Tuning Data - Deca f IUOPO t r ipheny Iphoap i ne (DFTPP) for Sase^'Neu t ra 1 
Analyais 

\ Relative Abundance 
Ion Abundance Base Appropr iate 

m/2 Cr i ter ia Peak Peak Status 

51 30-60'! of mass 198 54.41 54.41 Ok 
68 Less than 2% of mass 69 .99 1.67 OW 
69 (reference only) 59.43 59.43 Ok 
70 Less than 2'! of mass 69 .47 .78 Ok 
127 40-60S of mass 198 40.51 40.51 Ok 
197 Less than IH of mass 198 .38 .38 Ok 
198 Base peak, IGQS relative abundance 100.00 100.00 Ok 
199 5-9'! of mass 190 6.56 6.56 Ok 
275 10-3QS of mass 198 20.99 20.99 Ok 
365 Greater than 11 of mass 198 2.34 2.34 Ok 
441 O-IOOH of mass 443 13.54 80.53 Ok 
442 Greater than 40'! of mass 190 90.15 90.15 Ok 
443 17-23'! of mass 442 16.81 18.65 Ok 

Injection Dates 06/09/87 Analyst: 
Injection Times 19s3l Processor: 

Run No: >14051 QC Batch; 
Spectrum No: "3-
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•IS Data File: >J4744: ; U6 

Name: AP8/'BNA,»J 
nisc: TEST HIX 

Operator: 00627*5 Date/'Time: 6^07^97 8:00 
BTL# 9 

This performance tune applies to the following 
samples, blanks and standards: 

1 Sample ID Lab 10 Date of Analysis Time of Analysis 

OCbfOlC >TM7V5 S.70f,07 
Q r Tv?Yb F70fc07 o9;7b 
5'tb05ti > TV7T> ^•7n fc07 /o;i7 
5 bho^irrf > JlTvr >»7a(.07 /nis-
S f 70C,07 /Ur7 
SLnnic -yny m f 7nfe^7 /r. u 
r<.neFC>JV7^/ S-lObOl /v,-oy 
SfcOO* T77S: F7bb07 /:r:n/ 
? 777/t:> TV7F3 F70bP7 /^;s-7 
577170 J ̂ 757 P70A07 



Page 1 of 2 

riit >j47ss 
Bpk flb 12$61 

14ee«^ 

taaee-

i2ee»-i 

ueee-

leeee^ 

9M»-

seee-

70ae-

6008-

seee-

4000-

3000-

2000-

1000-

40 

AP8/BNn,BJ 

100 
/ 

TEST niX SCAn 1703 
21.30 Mln. 

442 

X 

127 
/ 

lie 
X 

2SS 
/ 

147 

224 
/ 

204 

240 

f 7' |Jlt,4|ll,li4 >1 jl,<4 ,1 ,1,1 I t f , 
3^0 3io 4^0 

110 

100 

-»0 

-40 

-70 

f40 

fca 

^a 

30 

^0 

10 

TABLE 25 METHOD PERFORMANCE DATA (QR23) 

Ana lye ia 

Ion Abundance 
mXz Criteria 

91 30-60)4 of maaa 178 
68 Lass than 291 of maaa 69 
69 (rafarenee only) 
70 Laas than 2S of maaa 69 
127 40-601 of maaa 198 
197 Laas than 11 of maaa 198 
198 Baaa paak, 1001 ralativa abundance 
199 9-91 of maaa 198 
279 10-301 of maaa 198 
369 Greater than 11 of maaa 198 
441 0-1001 of maaa 443 
442 Greater than 401 of maaa 198 
443 17-231 of mass 442 

i Re let 1 ve Abundance 
Baaa Approprla t e 
Peak Peak Status 

92.94 92.94 Ok 
1.09 1.83 Ok 

99.42 99.42 Ok 
.69 1.16 Ok 

90.29 90.29 Ok 
.36 .36 Ok 

100.00 100.00 Ok 
7.03 7.03 Ok 
22.98 22.98 Ok 
3.00 3.00 Ok 
11.03 93.99 Ok 
92.92 92.92 Ok 
20.44 22.09 Ok 

In jection Data: 
Injection Timei 

Run No: 
Spectrum No< 

06/07/87 Analyst: 
17:97 Proceaaor: 
>J4799 QC Batch: 



Page 2 of 2 

ns Data Pile: >£3161::UA 

Name: UOA 870515 E Operator; £85883 Datez-Time: 5/15/87 A;55 
nxac: P-BF8 

This performance tune applies to the following 
samples, blanks and standards: 

Samrjle 10 Lab ID Date of Analysts Time of Analysis 

oLhJ 
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ril« >J4744 
Ipk flb S7t9 

6«ee-

6600-

6aae^ 

4080-

4408-

4000. 

3000^ 

3200-

2000-

2408^ 

2000^ 

1600. 

1200-

000-^ 

400^ 

APB/IKP,tj 

69 
/ 

CNH 
TEST hix Sean 

21 .01 

190 
/ 

127 
/ 

110 
\ 

442 

\ 

266 
/ 

T 
®- 1 I I V* -
0^ fiLiC* LjiiC 

60 li0 li0 2*0 2*0 3*0 3*0 4 

1726 
ain, 

110 

100 

-90 

^0 

70 

|«0 

'•49 

38 

^0 

0 

TABLE 2: flETHOD PERFORMANCE DATA (QR23) 

GC/MS Tuning Data - DecafluopotPiphenylphoapine (DFTPP) for Baae/Neut 
Analya ia 

m/z 

H Relative Abundance 
Ion Abundance 

Cpitopia 
Baae Apppopr iate 
Peak Peak Sta 

58.59 58.59 0 
.82 1.12 0 

72.85 72.85 OV 
0.00 0.00 0' 
48.77 48.77 0 
0.00 0.00 Of 

100.00 100.00 Ol* 
5.52 5.52 0 
17.16 17.16 0. 
2.02 2.02 QU 
9.28 66.01 0 

71.91 71.91 0 
14.05 19.55 OW 

91 30-60H of maaa 198 
68 Laaa than 2\ of maaa 69 
69 (rafepence only) 
70 Laaa than 2X of maaa 69 
127 40-60S of maaa 198 
197 Laaa than 19( of maaa 198 
198 Baae peak, lOOX pelative abundance 
199 5>9»( of maaa 198 
275 1Q-3GH of maaa 198 
365 Gpeatap than IH of maaa 198 
4S41 O-IOOH of maaa 443 
442 Gpeatap than 40)( of maaa 198 
443 l7-23)t of maaa 442 

Injaction Datai 06/'07/87 Analyat! 
Injection Timei 08:00 Proceaaop! 

Run No: >04744 QC Batch! 
Spectrum No: 

/DA / am r (DrG^Oi 



•^aoe ^ Of 

Hi uaca ^ile: >t^i7^::u4 

Name; b/'U'9J.4 t 
niac: K-dha 

uperator: nuKflb uate/iime: lariA 

inis performance tune applies to the toilowing 
samples, Planks and standards: 

tsampie lu Lao lU 

y^n,^y^r^g3^;?8T 

uate Of Hnalysis 

9->Q51V 

a-^erir 
glPS"!?. 

Iime Of Hnalysia 

'7/S 7 
ai:i (fl 
^•0/ 

g;'M! 
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ril» >C316l 
Bpl" Ai. 920 

809-

78^ 

«0»-

S00 

40eH 

300-

200^ 

100-

se 
\ 

32 
/ 57 

/ 

40 

vOR 870515 Z 
SUB CNH 

05 

P-8f8 

75 
/ 

88 
/ 

128 
142 
/ 

174 
/ 

00 120 TZT 

Sc4n 81 
7.50 ..q, 

100 

-90 

^0 

70 

;«e 

40 

U0 

30 

20 

18 

200 

TABLE 2: nETHOO PERFORMANCE DATA (aR21) 

GC/MS Tuning Data - Bromof1uorobenzene (BFB) for <Jo 1 a t i 1 es Ana i 1 ys i s 

H Relat ive Abundance 
Ion Abundance Base Appropriate 

m/z Cri teria Peak Peak Stat 
-- ----------

50 15-40N of mass 95 22.24 22.24 01 
75 30-6QJt of mass 95 49.59 49.59 Ow 
95 100.00 100.00 Ok 
96 5-9)( of mass 95 6.03 6.03 0' 
173 Less than IK of mass 95 .56 .56 0 
174 Greater than 50K of mass 95 98.70 98.70 Ok 
175 5-9K of mass 174 8.36 8.47 0 
176 95-lOlX of mass 174 96.00 97.26 Q 
177 5-9S of mass 176 5.89 6.13 Ok 

i 
Injection Date: 05/15/87 
Injection Time: 04:59 

Run No: >E316i 
Spectrum No: CVM. 

Ana 1 yet 

S'"*. 

Processor: 
QC Batch: 

¥ 

g wiTtf? 



Q<'. .5"'0"U E Operator: Oate-T;ma; = 

r e' o r ma-,oe tune aoplieo to tne following 
es . tilani-s and itandordj; 

:mo I e Lab ID 

S;,uo3/ g>g?/wb) 

Date of Hnaiyeis 

^loSiH 
nonu 
llQf'H 
L2jL£w 
liaiHa! 

ime 0 ••• Mnal-

-£1JL1 
_25L£LL. 
-ZoJLL-
-11L3J1. 



f-age i o* 

ifiu >E3153 
IBpk Pb 1482 
1 

i >«*r 

148S-

IIAS-i 

1288-

1188-

;cc-
J99r 

788-

688-

588-

488-

4% 4%^ 

288-
38 

188- / 
i 

8-' 
1 

I , u . 

48 

PP-'VQP 973514 C P-BPB 

S 

tatf 

V J 
I I I 
,!l.,.^ * 

«8 

• 7 
t 

t il .11 

•8 188 

11* 
\ 

Scan 84 
'•55 ajjag 

128 148 188 

174 
/ •188 

?C 

i«8 

r'® 

•«8 I 

Uo 

kiM 

<8 

19 

11^ 

IrtaLt 2i ntlHUU PtKh UKHttNLh Urt I H I i; 

LsL/Tla lunxng Uata - bromot'luorobenzene CbKbJ t-or Uolatiies Hnalysia 

m/r 

S Kelative Houndanee 
ion Abundance 

LP 1 tarla 
base Mppropp lata 
KaaK KsaK Statu 

2^.>U Uk 
b2.U4 b2. U4 UK 

lUU.UU lUU.UU UK 
b.b2 b.b2 UK 
U. UU U.UU UK 

yy .2b yy. 2b UK 
/.B^ />.by UK 

9b. UU yb./a UK 
/.bl /.66 UK 

bU ib-MU* ot mass yb 
/b >U>6UH ot mass Vb 
yb basa paak, luux raiativa 
ya b-y*< ot mass yb 

Lass than i* oi- mass bb 
braatap than bO* ot mass 

l^b b-ys of mass 
1/6 yb-lUl* Of mass l/4i 
1// b-y*l of mass i/6 

abundance 

yb 

i'l' 
Injection Uata: 
Inject ion Iima: 

Kun No: 
bpactrum No: 

Ub/IA/b/ 
161 14 
>t>lb^ 

Hna iyst 
frocassop 
uC baton: 



3:02 PM SrtT,, 13 JUHE, 
sequence file: 3161PI 
5«curxty Code: P2 

k'^nnel #: 16 

ubsrequcnce 2 
ethod: M6503F:PZ 
Dielog-Prg Perae-File 

fWehs 
5 

• Pmps 
5 

.so Post-Btll 
0 0 

Stop 
t 

P«st-«sh*# 
1 

ETC GC Lab Chrp 
Fract:on 
Supervisor 
Batch #s_2Z2^I 

Standard 

I ou/i u^ h 

: 0^{ iktch L 

Cone 
PPM 

Lot 
No. 

fi7-v ilvTK 
"h t 

Saaples 
Saaple-Name Stl# P-File R-File «DI1-F 

1 HEXANE 24 PN4<52 RN4t52 100.0000 
2 0C6903C 25 PH3523 RH3523 100.0000 
3 DU HERBAA 26 PN352S RN3525 100.0000 
4 OU HERB A 27 PN3526 9113526 1 00.0000 
5 OiU HERB e 28 PN3327 RH3S27 1 00.0000 
6 OU HERB C 29 PN352d RN3528 f00.0000 
7 I3C69 03CS ^3JL PN3529 RH3529 1 00.0000 
8 S6606G JLL PN3531 RH3S31 1 00.0000 
9 HEXAHE 32 PH4i53 RN4t53 100.0000 

S6606GS ^J2. PN3532 RH3532 100.0000 
HEXANE 34 PN4154 RH4154 100.0000 

12 S6b05G JSL PH3535 RH3535 tOO.OOOO 
13 S6605GR J14. PN3536 RN3S36 100.0000 
14 OU HERB A 37 PH3539 RN3539 100.0000 
15 S6602G ^ PN3S40 RH3S40 100.0000 
16 HEXANE 39 PN4'55 RN4t55 100.0000 
17 S6603G ^ PN3541 RN3541 100.0000 
18 26604G AX PN3542 RN3542 100.0000 
19 HEXANE 42 PN4156 RH4156 100.0000 
20 OU HERB C 43 PH3557 RH3557 100.0000 

Std-A«t Sep-Aat 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
QOOOOO 
000000 
000000 
000000 
000060 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
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Technical Report 

for 

WASTE MANAGEMENT, INC. 

Cfiam of Custody Data Raquirad for ETC Data Managamant Summary ftaporta 

8A2901 WASTE MAWGEMENT. INC. 705 W121S 870430 1212 

ETC Sampta No. Company 
Elapsed 

Eaeifity Sample Point Date Time Hours 

i( 

John J. Fitzgerald 

Viet President 
Researen and Operations 

•MS Tec-.'.rai Reccri is lN*nc" se'vice gtr,traieti Dy LOOCSTC-: 0«ta nB->a9«ent S'-ft-art. 



ETC ENVmONMENTAL 
TESTING tna CERTIFICATION 

Comments on Specific Fraction 

AP9/PCDX: 
The high recoveries are a result of the difference in thlorinaiion between the 
(native) compound and the internal standard used for o-aniitation. The samp'.si 
results were unaffected because the resoective compounds were not detected. 



r-«r^ ENVIRONMBNTAL 
L 1 O TESTING and CERTIFICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Total Polychlorlnated Dibenzo Dioxins/Furans GC/MS Analysis Data (QR61) 

JUN 25, 1987 

. .; : Chain of Cuatody Data Raqukod for ETC Data Managcmant Summary Raporta ; 

BA?901 WASTE MANAGEMENT, INC. 705 W121S 870430 1212 

' lie iMipIt H>.Cotwanr'- FKtltiy Svnpla Foilll Oil* 
• ci«at«4 
IlM .HCbr* 

Coapound; 

Raiulta 

sample 
Concan. 
PPt ; 

HDL 
PPt 

QC Rapllcala 

Plral 
ppt 

Second 
ppt 

QC Blank and Spiked Blank 

Blank 
Data 
ppt 

Cancan. 
Addad 
ppt 

*:• 
Aacnv 

QC HatrlK Spika 

Unsplked 
Sampla 
ppt 

Concen. 
Addad 
ppt 

X 
Recov 

2.3,7.8-TCOO 
TCO6 
PCDO 
HxCOO 
TCOF 
PCDF 
HxCDF 

ND 
ND 
NO 
ND 
ND 
ND 
ND 

.65 

.65. 
7.26 
2.93 
1 .66 
S.B4 
2.19 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

12.7 
12.7 
12.7 
12.7 
12.7 
12.7 
12.7 

83 
83 
109 
69 
75 

326. 
99 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

10.0 
10.0 
10 0 
10.0 
10.0 
10.0 
10.0 

100 
100 
124 
94 
92 
ISO. 
366. 



•ETC ENVIPONMEMT AL 
TBST/NG ina CERTIFICATION 

Appendix E 

Chain-of Custody Forms 

1) A field Cham-cf-Custody fdrm (CCl) is Included fcr all samples 
Shipped by ETC Shunie. 

2) An ir-hduse sample Chain-cf Custody form is included for all 
samples not shipped by ETC shuttle. 

3) Any additional Cham-of-Custody material provided by a client or 
by a Client's sampling agent is also included. 

4) A subcontractor's Chain-of-Custody form is included for any 
analytical work not performed withm ETC's laboratory. 

5) Analysis and Extraction Custody forms are included for the 
penod the sample was m ETC's possession. 



1 £Tc;«;:i"rc7.w«. LABORATORY CHRONICLE: TCOO EXTRACTION 

Sampia 
Numpar 

Lofl 
Link 

Sample 
Amt. M: 

xaic. 

MMC/! i.\r.7 9 17Z..iL 
R nrN 

no <^.60*/ 

(UXB^ \ 

• 

1 

• 

o^/5r * (nC/n 

/Ooo "ZZ • Irmn 
/?><f7'T07 5 l^fo 
U7f03 " ^90-.. 

OT B<icn • 
jnis. 

Analysis A?i/pchx. 

Maths —^ f 

rnA Oatt 

Superuisor 

Extraction Teem 

"T-—^j I g <1 

t 

Cleanup ^ 
Standard (T 
Reagent 

Cone 
PPM 

Lot *i 

Intsrnal Standard /i.7nr 
Surrooatt tt 

Pacevsrg Standard 1 i 
Hanvd /C.Zo>l 

' 

Aetd Atumtna 
Saaie Alumna 
Cardaoaek/Calitt Y///A 

COMMENTS 

UPO/Sup«rritor 



LABORATORY CHRONICLE: GC-MS Department 

nATP c/zs/f!- Uiuln SHIFT CONG LOT LOT 

^RAnxioN ' • ft.C>x- Mf STANDARD PPM NO. VOL. 
) 

\ kfCTSl tfti cik.17 d 

VOL. 
) 

rriKic CM c fnTp^ia 1 ?C. C- ^f/-o 

ccrM icKi/^e eii e TAA 
/^Js 2 

kiCTLJ/-^n CM f? WA/^ t^CCOJCA... SV6 r" 
mc.> nwu riL.c TC^I 

in eii c 

AKJAIVCT/C\ d dli^^bt 

/ >» 
SUPERVISOR 0/i 
OATr^u u<K grv^r* 
SUPERVISOR 0/i 
OATr^u u<K grv^r* 

I^CASC INITIAL) 

CURRENT 
CS05 STATUS 

<TAiunADnc CURRENT 
CS05 STATUS 

a 1 ANUAHUQ 

UPDATED 
a 1 ANUAHUQ 

UPDATED 

ACQ OATlj 

Wl» •V 1 

NAME DATA 
FILE 

uL 
INJ 

ALS 
* DIL TAPE# SPECIALS 

(WRITE A.TYPE) 
TIMF 

ec >H0'^¥O ;2^ 
• m 

CcX hoi^i 

arof/rAr HO9HI-' 20 H 
Q.ro^/<re, r MofYJ Zil*? 

Horn 12:^2-

3f\2fo^r5 MO1V9' 'LZfO 

?c MolYl, 0OH5 

cc-JT ^0197 030^ 

H^fYt 07^0 

AAifCAr Ha1¥9 09 n^ 
BfirS-foZ r OSTJo 

Hofff oU3 
in-d-loH r «7fJ 

fc Moir5 08^1 
CCTT HefSi sy Ah^ floJ 



^ rr S ' tc 4->0 Ci**'*<*'" LAWRATORY CHRONICLE; GC MS^partment 

DATE XZ2.^i£___ SHIFT, 
PRACTIONI ^-c-PoOX 
INSTRUMENT 
"INE FILE nTfJt°-S 

K 
•QUENCEFILE 

METHOD FILE PCPVH^ 
DFILE -K-ANALYST(S) 

SUPERVISOR TTLTMAJ, ^2M^o^ruL0*^ 
BATCH rs |)orr- CAUg. 

t^vlAsc iNiruu 

CURFENT 
CS05 STATUS 

CO 

STANDARDS 
UPDATED 

OATC 

• T 

STANDARD 
CONC LOT 

NO. 
LOT 
VOL. 

rc C-o^ho\ 
C.C. 1 ZJOO uz^ 
rc-z. fVo ICZ^% 

I OOQ _/Azra 
l^ao /c,zs^ 

IC7^L 

• 

1 NAME DATA , uL 
INJ 

ALS 
f DIL TAPE# SPECIALS 

(WRITE A-TYPE) 
Hys 

PC m fi-ii-
cc 0121 J357 
CCI altz 
CCl 0^23 

cz cKiS'5' 
CcZ Oils' cic(, 
CcZ 01IL o9n 
CC5 o^Z7 CU9 
r c3 0119: C-?!S 
rc3 61Z1 nk'tS 

^cc^' 01^0 
CC4- 093I //'^ 

693Z izii 
PC 0933 mi 
fc 093Lf 

ll¥/ 
Cc,^ 093C 
Cc^ 0931 
ccZ o93i 
PC. 0939 \y Clo-) 
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—ETC BNVlRONUeNTAL 
^ reSTING »na Ce/iTIRICATION 

mffin u 
GBAfC im F 

CQMPOU^O NAME FRACTION TABLE 

1 Ac«te»nupil« 
2 Ac«tooh«non« 
4 2-ActiyIafflinofluorftn« 
7 lAcroUin 
9 •AcryloniiriU 

) I <Aldrin 
12 i^llyl alcohol 
)3A Aluminum 
14 A-AminobiDhanyl 
18 Anilina 
I9AAntimony 
20 Uramita 
2IA Arsenic 
27A«3 rium 
30 Senzo(a)anthracane 
31 Benzene 
34 Senzenethiol 
35 Benzidine 
36 SenzQ(b)fluoranthene 
38 Skenzo(a)Dyrene 
39 »-BenzoQuinone 
42AfieryIlium 
43 ttis(2-ChloroethoxyImethane 
44 1bis(2-Chloroeihyl) ether 
46 :bi$(2-ChloroisoDrooyl)ether 
48 1bis(2'ethylhexyl)phthalate 
50 Methyl bromide 
51 A'Bromoohenyl bhenyl ether 
54 fiutyl benzyl ohthalate 
55 2-sec-Butyl-4,6-dinitroDhenol 
56A Cadmium 
57A Calcium 
59 Carbon disulfide 
63 Chlordane 
65A Chloroethane 
71 »-Chloroaniline 
72 Shlorobenzene 
73 Chlorobenzilate 
74 aKChloro-m-cresol 
76 SrChloroethyl vinyl ether 
77 Chloroform 
78 fPfcthyl chloride 
80 2S-Chloronaohthalene 
81 J^Chloroohenol 
83 SrChloroDrooionltrile 
84A Chromium 
85 Dhrysene 
87A Mi^enaothene 
87B Mcenaohthalene 
87C Amthracene 
870 fienzo(ghi)oerylene 
87E lBnzo(k)fluoranthene 
87F Ftuorene 
87G Rfcenathrene 
87H Gyrene 
S8A Dbpoer 
^9S I'-Nitroohenol 
jQA e»Cresol 

HTP4T 
A/B/N 
A/B/N 
HTP4T 
HTP4T 
PEST/HERB 
HTP4T 
METALS 
A/B/N 
A/B/N 
METALS 
A/B/N 
rtTALS 
METALS 
A/B/N 
P4T 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
METALS 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
P4T 
A/B/N 
A/B/N 
A/B/N 
METALS 
f€TALS 
P4T 
PEST/HERB 
P4T 
A/B/N 
P4T 
PEST/HERB 
A/B/N 
P4T 
P4T 
P4T 
A/B/N 
A/B/N 
A/B/N 
METALS 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
METALS 
A/B/N 
A/B/N 

0RS7 
0R59 
QR59 
QR57 
OR57 
QR56 
QR57 
OR60 
QR59 
QR59 
QR60 
QR59 
QR60 
QR60 
0R59 
QR58 
QR59 
0R59 
QR59 
0R59 
0R59 
QR60 
QR59 
0R59 
QR59 
QR59 
QR58 
QR59 
0R59 
0R59 
QR60 
QR60 
QR58 
QR56 
QR58 
0R59 
OR58 
QR56 
QR59 
QR58 
QR58 
QR58 
0R59 
QR59 
QR59 
OR60 
0R59 
0R59 
QR59 
QR59 
QR59 
QR59 
0R59 
QR59 
0R59 
OR60 
QR59 
QR59 

-if 
s€ • 



ETC eNvmONMBNTAL 
TESTING »na CEflTIEICATION 

90B m-e-Cresols A/B/N 
92A Cyanidi. Total METALS 
IOC a,a'-CCO PEST/HERB 
101 4.4--C30E PEST/HERB 
lO: A.A'-COT PEST/HERB 
<06 Dib*nio(a,h)anthrac«n» A/B/N 
108 Dibanio(a.«)Dyr«n« A/B/N 
109 Dxbftn*o(a,h)Dyr«na A/B/N 
110 Oib«n;o(a,l)Dyr«n« A/B/N 
' " ' .2-Oxbro«no-3-chloroDrooan» P«T 
112 1,2-DibrofflOtthant P«T 
113 Oibromoffltlhant P«T 
114 Di-n-bulyl ohthalata A/B/N 
115 1.2-Dtchlorob«n»«n« A/B/N 
116 1,3-Dichlorobanrana A/B/N 
117 1.4-Dichlorob#nz«n» A/B/N 
119 3,3'-Dichlorobanjxdin* A/B/N 
120 1,4-DichlorO-2-bui«n» P4T 
121 OxcHlorodifIuoroffl«than« P«T 
122 1.1-Oxchloroathan® P4T 
123 1,2-DxchIoPO«lhan» P4T 
124 1,2-Trans-dtchloro«thylen® P4T 
126 1,1-Dxchloroathylene P4T 
127 M^thylena chlorioa P4T 
128 2.4-OxciiIoroohenol A/B/N 
129 2,6-OxchloroohanoI A/B/N 
130 2.4-0 PEST/HERB 
133 1.2-Dxchloroorooan« P4T 
136A cxs-1,3-DxchloroDroDyUne P4T 
136B irans-l,3-OxchIoroDrooyl«n« P4T 
137 Dxaldrxn PEST/HERB 
143 Oxathyl ohthalato A/B/N 
144 Thxonazxn PEST/HERB 
ISO 3,3'-Dlmaihoxyb«nzidXn« A/B/N 
151 o-Dxmathylamxnoazobanzana A/B/N 
152 7,!2-0xmeihyIb«nzoI[a]anihracen« A/B/N 
153 3,3'-Dxmathylbenzxdxna A/B/N 
158 aloha-aloha-DimathylohQneihylamxna A/B/N 
159 2.4-OxmaihylDhanol A/B/N 
160 Oxmaihyl ohihalaia A/B/N 
162A m-OxnxiPObanzana A/B/N 
163 4,6-Dxnxiro-o-cr9sol A/B/N 
164 2,4-0XnXlrooh9nol • A/B/N 
165 2.4-DinxiPOiolu®n9- A/B/N 
166 2,6-OXnxtrotoluont A/B/N 
167 Oi-n-ociyl ohlhalaia A/B/N 
168 1,4-Dxoxan® HTP4T 
169 OxobcnyLamxn* A/B/N 
170 1,2-Dxoh#nylhydrazxn® A/B/N 
171 Ox-n-orooylnXirosamxn# A/B/N 
172 Oxsulfoton PEST/HERB 
I74A Endosulfan I PEST/HERB 
174B Endosulfan II PEST/HERB 
175 Endrxn . PEST/HERB 
177 Ethyl cyanXd# HTP4T 
180 Ethylant oxxdt HTP4T 
182 Ethyl m»thacrylai# P4T 
184 Fluoranthtnt A/B/N 
191A ChlorodXbromomothano P4T 
19IB Oxchlopobromomathano P4T 
192 H«otachlop PEST/HERB 
193 Hcotachlor eooxxda PEST/HERB 
194 H«*achlorobenzen« A/B/N 
195 Hexacniorobutadxen® A/B/N 
I96A AionarBHC PEST/HERB 
196B B®t3-eHC PEST/HERB 
I96C Gamma-BHC PEST/HERB 

OP59 
OR60 
0R56 
0RS6 
Oft56 
0R59 
0R59 
QR59 
OR59 
QR58 
0R58 
QRS8 
QR59 
QR59 
QR59 
0RS9 
QR59 
QR58 
QR58 
QR58 
QR58 
OR58 
0R58 
QR58 
QR59 
0R59 
QRS6 
QR58 
QRS8 
QR58 
QR56 
QR59 
0R56 
QRS9 
QRS9 
QR59 
QR59 
QR59 
0RS9 
QRS9 
OR59 
QR59 
QR59 
QR59 
QRS9 
QR59 
OR57 
0R59 
0R59 
QR59 
QR56 
QR56 
0R56 
QR56 
OR57 
0RS7 
QRS8 
QR59 
QR58 
ORSB 
QR56 
0R56 
OR59 
0R59 
QR56 
QR56 
QR56 



ETC BNVmONUeNTAL 
TBSriNG a/>0 CBRTIFICATION 

196D Delia-BHC PEST/HERB QR56 
197 HcxachlorocycloD«niadien« A/B/N OR59 
198 Hexachloroathan® A/B/N QR59 
199 Isodrin A/B/N 0R59 
200 HexachloroDhane A/B/N QR59 
201 HaxachloroproDane A/B/N QR59 
208 Ind«no(1,2.3-cd)Dyrene A/B/N QR59 
209 lodofflftthana P4T QR58 
21 OA I pon METALS OR60 
212 Isobutyl alcohol HTP4T 0R57 
213 Isosafrola A/B/N QR59 
214 Kooona PEST/HERB QR56 
216A Laad METALS Qft60 
222 Malononurila A/B/N QR59 
22SA Marcury ftTALS QR60 
226 Mathacrylonltrlla HTP4T OR57 
228 Mathaoyrilana A/B/N QR59 
230 Maihoxychlor PEST/HERB QR56 
232 3-Mathylcholanthrana A/B/N Qft59 
234 4.4*-Maihylanabisl2-chloroanilina) A/B/N QR59 
235 Kathyl athyl katona P4T QR58 
238 Mathyl mathacrylate P4T QR58 
239 Maihyl maihanasulfonaia A/B/N QRS9 
242 Maihyl oarathlon PEST/HERB QR56 
245 Naohthalana A/B/N QR59 
246 1,4-NaDhthoduinone A/B/N 0R59 
247 1 -Naohthylatnina A/B/N QR59 
248 2*NaDhthylaniina A/B/N QR59 
250A Nickal METALS QR60 
255 o-Nitroanilina A/B/N QR59 
256 Nitrobanzana A/B/N QR59 
261 4-Nilroohanol A/B/N OR59 
263A N-Nitrosodlohanylamina A/B/N QR59 
264 N-Nitrosodl-n-butylamina A/B/N 0R59 
266 N-Nltrosodlaihylamina A/B/N OR59 
267 N-Nitrosodioiathy lamina A/B/N QR59 
269 N-Nlirosomalhylalhylamina A/B/N QR59 
273 N-Niirosomoroholine A/B/N QRS9 
275 N-Nltrosobioarldina A/B/N OR59 
276 N-Nitrosooyppolidine r HTP4T QR57 
278 5-Niiro-o-ioluidine A/B/N QR59 
280A Osmium METALS 0R60 
283 Paraihion PEST/HERB OR56 
284 Pantachlorobanzana A/B/N QRS9 
285 Pantachloroaihana P4T QR58 
286 Paniachloronlirobanzana A/B/N QR59 
287 Pantachlorobhanol A/B/N QR59 
288 Phanacatln A/B/N 0R59 
289 Phanol A/B/N QRS9 
295 Phoraia PEST/HERB QR56 
296 Famohur PEST/HERB QR56 
299 2-Picolina A/B/N QR59 
300A Aroclor 1242 PCB/GC/EC QR30 
3008 Aroclor 1254 PCB/GC/EC QR30 
30X Aroclor 1260 PCB/QC/EC QR30 
3000 Aroclor 1248 PCB/GC/EC QR30 
300E Aroclor 1232 PCB/GC/EC QR30 
300F Aroclor 1221 PCB/GC/EC QR30 
300G Aroclor 1016 PCB/GC/EC QR30 
301A Potassium r€TAL QR60 
303 Pronamida A/B/N QR59 
307 2-ProDyn-l-ol HTP4T OR57 
308 Pyridine HTP4T OR57 
310 Rasorcinel A/B/N OR59 
312 Safrole A/B/N OR59 
314A Selenium METALS OR60 
31 7A Silver METALS QR60 



ETC SNVt/tONUeNTAL ' 
TESTING tna csnriEicATiON 

3I9A Sodium METALS OR60 
323 1 ,2,a.5-Teirachlorobenzene A/B/N OR28 
32a 2.3.7,8-TCOO DIOXIN 0R6I 
326 1.1.1.2-Teirachloroethane P4T 0R58 
327 1.1,2.2-Teirachloroethane P4T 0R58 
328 Tetrachloroethylene P4T 0R58 
329 Carbon tetrachloride P4T QR58 
330 2,3,4.6-Tetrachloroohenol A/B/N OR59 
331 Tetraethyldithiooyroohosohate A/B/N 0R59 
335A Thallium METALS QR60 
3a7 Toluene P4T QR58 
351 Toxaohene PEST/HERB 0R56 
352 Bromoform P4T QR58 
353 1.2,4-Trlchlorobenzene A/B/N QR59 
354 1.1,1-Trichloroethane P4T 0R58 
355 1.1,2-Trlchloroelhane P4T QR58 
356 Trichloroethylene P4T 0R58 
357 Trichloromelhanethiol P4T OR58 
358 Trichlorofluoromethane P4T QR58 
359 2,4,5-TrichloroDhenol A/B/N QR59 
360 2,a,6-T richloroohenols A/B/N 0R59 
361 2.a,5-T PEST/HERB QR56 
362 2,a.5-TP (Silvex) PEST/HERP 0R56 
364 1.2,3-TrlchloroDrooane P4T 0R58 
368 tris(2.3-Dibromoorooyl) ohosohate A/B/N QR59 
372A Vanadium METALS QR60 
373 Vinyl chloride P4T QR58 
374A Zinc fCTALS QR60 

Endrin aldshyde 
2-Chloro-),3*butadien« 
3-ChloroDPOO«n« 
Acaion# 
Elhylbanzana 
2-H«xanonc 
M«lhyl-i$o-bulyl ketone 
Styrene 
Vinyl acetate 
m-Xylene 
0*0 Xylenes 
Magnesium 
Manganese 
Tin 
Cobalt 
Sulfide as S 
Fluoride 
Benzoic acid 
Benzyl alcohol 
Dlbenzofuran 
Isoohorone 
2-MeihylnaDhihalene 
o*NUroaniline 
m-Nliroanillne 
4-Chloroohenyl ohenyl other 
He*achlorodibenzo-D-dioxins 
Pentachlorodibenzodioxin 
Tetrachlorodibenzodioxin 
Hexachlorodlbenzofurans 
Pentachlorodibenzofuran 
Tetrachlorodlbenzofuran 

PEST/HERB 
P4T 
P«T 
P4T 
P4T 
P4T 
P4T 
P4T 
P4T 
P4T 
P4T 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
OIOXIN 
DIOXIN 
OIOXIN 
DIOXIN 
DIOXIN 
DIOXIN 

0R56 
QRSe 
0R58 
0R58 
QPSe 
QK5B 
QR58 
QR58 
QR58 
QR58 
QR50 
0R60 
QR60 
QR60 
QR60 
OR60 
QR60 
QR59 
0R59 
QRS9 
0RS9 
QR59 
QRS9 
0R59 
0R59 
0R61 
QR61 
0R6I 
QR6I 
0R61 
0R6I 



•% 'V/fl ENT , 
TESTINQ and CERTIFICATION 

TABLE 1; QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9-Heated Purge and Trap Compounds-GC/MS Analysis Data (QR67) 

f-\ «>< Cu»toily D«t« nequ{r«d.fpf JJC p«l« Hanayemenl Summary 

MAY 31. 1907 

KAT^GEHENT, INC. 

Si^l«:WiiioCotnpjhy ' FabiiiV^ 

W)23S 

Sanpli Folnl Oi 

CiMp biii jjl' S 

RatullI 

$tnipl4 
Concan 
; ug/1 

h»L»» 
ug/i 

QQ RiipLlcal* 

ti riii?: 
U9/1 I 

Sacond 
; U9/1 

09 01ank and;Spl)i*d Blptik 

Blank 
Data 
ug/1 

Cohcadi 
Addad:: 
ug/1 

mxm 
R«c»v 

^QC Matrik Splka 

Untpikad 
Sampla 
ug/1: 

Concen. 
Added 
ug/1 

X 
Racow 

1 Acetonltrlla 
7 Acrolein 
9 Acrylonltrlle 
12 Allyl alcohol 

168 1,4-Oloxane 
177 Ethyl cyanide 
180 Ethylene oxide 
212 IsoDutyi alcohol 
226 Mothacrylonitrlle 
276 N-Nitrotopyrrolldlne 
307 2-Propyn-l-ol 
308 Pyridine 

• Raaeeerv tNlw# ««4i*ll*a4 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

INO 
INO 
NO 

10 NO NO 
100 NO NO 
100 NO ND 
8:0 NO NO 
10 NO NO 
8.0 NO ND 

NO ND 
B.O NO ND 

40 NO ND 
IND IND 
IND IND 

80 NO ND 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
INO 
INO 
NO 

100 
100 
100 
SOO 
500 
500 
0 

500 
500 
500 
SOO 
500 

102 
79 
72 

191 
160 
95 

108 
81 
0 
0 

222. 

NO 
NO 
NO 
NO 

57 2 
NO 
NO 
NO 
NO 

INO 
INO 
NO 

100 
100 
100 
500 
500 
500 
0 

500 
500 
500 
500 
500 

82 
105 
74 
47 
36 
116 

72 
103 
0 
0 
19. 



ETC ENVIHONMENTAL 
TESTINQ and CBRTIFICATION 

MAY 31. 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 
! 

RCRA Appendix 9 - Purge & Trap Compounds - GC/MS Analysis Data (QR58) 

; Cljajn^pf.i^lody paU ̂ ^quirai^ fof.||TC.gala Managc^Mi.Suimn.a.r^ Bapyu : 

^ ...v ;.-vv v ••^V• • ••• v - . . ; ..;v-.. .. -•• •^^ ...• v rv. w •••r. A/v 

qc Replicate C|^. 81ank aod SpiMf^^^ f;ii:-^,QC.H*lrl* Spike 

Blank : ,-Cahc4nfv; Unipiked Gone en. 
Concen.: xEirtl-l; : Sacend -Oafa. •:!: . Added}:: Recev ^Sample:.: Added Recov; 
SUg/1 U9/1 > : Mfl/l ug/1 v;^:-;ug/lvl^ ..V ;;.yj • ®iig/l>: • Ug/1 

Recov; 

31 Banzana 6.40 4.4 6.40 6.34 ND 18.0 105 ND 18.0 100 
SO Mathyl bromide NO 10 ND NO NO 18.0 128 ND 18.0 169 
S9 Carbon disulfide ND 10 ND ND ND 18.0 32 ND 18.0 159 
65A Chloroathana ND 10 NO ND NO 18.0 94 ND 18.0 132 
72 Chlorobenzena ND 6.0 ND ND ND 18.0 99 ND 18.0 98 

2-Chloro-l,3-butadiona ND NO ND ND 0 • ND 0 
76 2-Chloroethylvinyl athar ND 10 ND ND NO 18.0 0. ND 18.0 0. 
77 Chloroform ND 1.6 ND ND ND 18.0 98 ND 18.0 85 
78 Mathyl ehlorlda 

3-chloropropana 
ND 10 ND ND ND 18.0 103 ND 18.0 153 78 Mathyl ehlorlda 

3-chloropropana NO ND ND ND 0 ND 0 
III 1.2-01bromo-3-chloropropane ND 10 ND ND ND 18.0 loi ND 18.0 103 
112 1,2-Dlbromoathana ND 10 ND ND ND 50.0 106 ND 50.0 108 
113 Dlbromomathana ND 10 ND M) NO 50.0 98 ND 50.0 80 
120 1,4-Dlchloro-2-butana ND 10 NO ND NO 50.0 93 ND 50.0 87 
121 Dichlorodlfluoroaathana ND 10 ND ND NO 18.0 102 NO 18.0 166 
122 1,l-Dichloroathana ND 4.7 ND ND ND 18.0 93 ND 18.0 92 
123 1.2-Dlchloroethana ND 2.8 ND ND ND 18.0 99 ND 18.0 90 
124 1.2-Trans-dlchloroethylana ND 1.6 ND NO ND 18.0 89 ND 18.0 72 
126 1,l-Olchloroathylana 
127 Mathylana ehlorlda 
133 1.2-DichloroDropBna 
I36A cis-l.3-Oichloroprepylana 

18.5 2.8 18.5 15.4 ND 18.0 108 NO 18.0 98 126 1,l-Olchloroathylana 
127 Mathylana ehlorlda 
133 1.2-DichloroDropBna 
I36A cis-l.3-Oichloroprepylana 

5.27 2.8 5.27 9.68 ND 18.0 82 8.37 18.0 87 
126 1,l-Olchloroathylana 
127 Mathylana ehlorlda 
133 1.2-DichloroDropBna 
I36A cis-l.3-Oichloroprepylana 

NO 6.0 NO NO ND 18.0 96 NO 18.0 90 

126 1,l-Olchloroathylana 
127 Mathylana ehlorlda 
133 1.2-DichloroDropBna 
I36A cis-l.3-Oichloroprepylana ND 5.0 ND ND ND 18.0 104 ND 18.0 101 
1368 trans-i.3-Oichloropropylana 
I9IA Chlorodlbromomathana 

ND 10 NO ND ND 18.0 105 NO 18.0 90 1368 trans-i.3-Oichloropropylana 
I9IA Chlorodlbromomathana ND 3.1 ND ND ND 18.0 99 NO 18.0 109 
19IB Dichlorobromomethane NO 2.2 NO NO ND IB.O 105 ND 18 0 100 
182 Ethyl methacrylata ND 10 NO NO NO 50.0 99 NO 50.0 99 
209 lodomethana NO 10 ND ND NO 50.0 82 ND SCO 99 
235 Methyl ethyl ketone NO 10 ND ND NO 18.0 94 ND 18.0 82 
238 Mathyl methacrylata ND 10 ND ND NO 50.0 100 ND 50.0 98 
285 Pentachloroathana NO 10 ND ND ND 50.0 96 ND 50.0 66 
326 1,1.1.2-Tatrachioroathana NO 10 ND ND NO 50.0 98 NO 50.0 97 
327 1.1,2,2-Tetrachloroathana ND 6.9 NO ^o NO 18.0 96 NO 18 0 92 

..... ........ ~ 
•••iidftia* <aa#awM WM a*aiiia«iati» aavcMi laa. 



-NVI MfW" • 
fESIiiiy^ and IFlC^i I^JN 

II. 1967 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 - Purge & Trap Compounds - 6C/MS Analysis Data (QR58) 

::. or Custod/ Dau Required for ETC Date Matragemeni Summary RaporU 

v S6604 WASTE MANAGEMENT. INC. ; ; 705 WI23S 870430 1400 

IK Sieglt; (to. . Compiny . F»cUI(r/V ^ SenpJ# Poiikl ' OtU lint .NaSrt 

• Conipqund » p 

326 
329 
347 
352 
354 
355 
357 
356 
358 
364 
373 

Tetrachloroethylene 
Carbon tetrachloride 
Toluene 
Broffloform 
1.1.1-Trlchloroethane 
1.1.2-Trlchloroethane 
Trlchloromethanethiol 
Trlchloroethylene 
Trlchlorofluoromethane 
I,2.3*Trlchloropropane 
Vinyl chloride 
Acetone 
Ethylbenzene 
2-Hexanone 
Methyl-lso-butyl ketone 
Styrene 
Vinyl acetate 
m-Xylene 
o-»p-Xylenea 

Reiuitt 

sample 
Concen. 
: ug/1 

NO 
NO 

BMDL 
NO 
NO 
NO 

NO 
NO 
NO 
13.9 
20.0 
NO 
NO 
ND 
NO 
NO 
ND 

BMDL 

MDl*« 
ug/1 

4.1 
2.8 
6.0 
4 7 
3.8 
5.0 

I .9 
10 
10 
10 
10 -
7.2 
10 
10 
10 
10 
10 
10 

QC Replicate: 

Tirit; 
"8/1 

ND 
ND 

1.42 
ND 
ND 
ND 

ND 
ND 
ND 

13.9 
20.0 
bD 
ND 
ND 
ND 
ND 
ND 

2.66 

: Secorrd 
•"9/1 

NO 
NO 
ND 
NO 
ND 
NO 

NO 
NO 
ND 

9 27 
34.8 

NO 
NO 
ND 
ND 
ND 
ND 

2.54 

QC Blank and Spiked Blank 

Blank 
Dat a 
ug/l 

NO 
NO 
ND 
ND 
ND 
NO 

NO 
NO 
NO 
ND 

17 3 
NO 
NO 
ND 
NO 
NO 
NO 
ND 

Concert. 
vAdded 
"9/1 

18.0 
18.0 
18.0 
18.0 
18.0 
18.0 

18.0 
18.0 
18.0 
18.0 
90.0 
18.0 
90.0 
90.0 I 
18.0 
90.0 
15.0 
30.0 

Racov 

98 
108 
97 
102 
109 
100 

101 
98 
98 
99 
76 
102 
78 
96 
102 
88 
105 
104 

QC Hat rlK Splka 

Unlplked 
Sample 
ug/1 

ND 
NO 
NO 
ND 
ND 
ND 

ND 
ND 
NO 
NO 

.;8.0 
ND 
ND 
•ID 
D 

.-.n 
ND 
ND 

Concen. 
Added 
ug/1 

18.0 
18.0 
18.0 
18.0 
18 0 
18.0 

18.0 
18.0 
18 0 
18.0 
90.0 
'.8.0 
••'i 0 
' 0 
.. 0 
9 ; 0 
15.0 
30.0 

X 
Recov 

114 
108 
97 
131 
in 
102 

101 
116 
105 
175 
103 
103 
78 
93 
104 
72 
no 
no 



eNvinoNMEN,/.^ 
C / U TESTINQ »nd CERTIFICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 ~Acld/B/N/Pest Compounds- GC/MS Analysis Data (QR59) 

JUN 23, 1987 

CMM pf (^1^ Beqyif«d for ETC pit| M«h«s^ 

- r .' 1 . • ' Raiul QC Raplicata PC BUnk and Spiked Blank Ma I fix," Sp 1 kev;:: 

is:. CoinpdUnds*:::^^ V Oa«np t« BUhk Mim- Unaplkad cancan. • * ; V: 
Cocicen.ii ^??Fir«L-; Data Adda Sanipla :Added 

.pug/l:-;;:;: ug/l ug/l ug/l ; ug/l ug/l f ug/l 

2 Acotophenont NO 10 no 123 NO 100 136 ND 103 107 
4 2-Acatylamlnofiuorana NO 10 142 197 NO 250 67 ND 256 55 
14 4-Amlnoblphanyl NO 10 71.0 84.0 NO 250 55 NO 256 28 
18 Aniline NO 10 137 161 NO 150 103 ND 154 89 
20 Aramlt* NO 10 275 212 NO 250 98 NO 256 107 
30 B«nzo(a anthracene NO 8.0 85.1 97.9 NO 100 100 ND 103 83 
34 Banzana hloi INO INO INO IND 300 0 IND 308 0 
36 Benzol b fluoranthene NO 10 173 198 NO 100 149 ND 103 169 
38 Banzoi a pyrene NO 2.6 165 193 NO 100 165 ND 103 161 
39 p-Banzoqulnona NO 10 NO NO NO 150 0 ND 154 0 
35 Banzldlna NO 45 NO NO NO 100 0 ND 103 0 
43 blt(2-Chloroathoxy)iatthana 
44 bit(2-Chloroathyl) othor 

NO 
NO 

5.4 
5.8 

90.2 
107 

103 
107 

NO 
NO 

00 
00 

103 
123 

ND 
ND 

103 
103 

88 
104 

46 bl>(2-ChloroltoDroovl)athar NO 5.8 85.8 102 NO 00 102 ND 103 84 
48 bls(2-Ethylhaxyliphthalata NO 10 135 142 W) 00 164 ND 103 132 
51 4-Bronophanyl phenyl athar NO 1.9 108 Ml NO 00 122 ND 103 105 
54 Butyl banzvl phthalata NO 10 78.0 80.3 NO 00 88 ND 103 76 
55 2-fac-Butyi-4.6-dlnllrophan NO 0 225 258 NO 300 85 NO 308 73 
71 p-Chloroanlllna NO 0 171 219 NO 50 147 ND 154 Ml 
74 p'Chioro'ii-crasol NO 3.1 83.1 76.4 NO 100 91 ND 103 81 
80 2-Chloronaphthilana NO 1.9 113 136 NO 100 133 NO 103 no 
81 2'Chlorophanol NO 3.4 82.1 71.3 NO 100 114 ND 103 80 
83 3>ChloroproplonilrlU NO 10 lOS NO NO 250 69 ND 256 41 
85 Chrytana NO 2.6 89.7 92.3 NO 100 116 ND 103 87 
87A Acanaphlhana NO 1.9 84.0 100 NO 100 103 ND 103 82 
87B Acanaphthylane NO 3.6 81.7 103 NO 100 101 NO 103 80 
87C Anthracena NO 1.9 95.8 111 NO too 109 NO 103 93 
870 Benzo ghllparylana 

k)fluoranthan* 
NO 4.2 NO NO NO 0 ND 0 

87E Benzo 
ghllparylana 
k)fluoranthan* NO 3.6 166 215 NO 100 219 NO 103 162 

67F Fluorene NO 1.9 76.7 94.2 NO 100 102 ND 103 75 
87G Phenanthrene NO 5.5 92.6 108 NO 100 106 NO 103 90 
B7H Pyrana NO 1.9 67.9 73.4 ND 100 87 ND 103 66 



ESTt _ nac . . J 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 -Acld/B/N/Pest Compounds- GC/MS Analysis Data (QR59) 

^3. 1987 

M*n«9®ment Suniiii»|7 

MANAG^Ejf 

89B 2-Nltrophtnol 
90A o-Cr«iol 
90B m«p*Cre 
06 Olbento 

Dlbcnzo 
Dlbanzo 
Oibanio 

ols 
a.h 

a.h 
a.l 

anthracana 
pyrena 
pyrana 

Ryrana thalata 

08 
09 
10 
14 
15 
16 
17 

119 
128 
129 
143 
150 
151 
152 
153 
158 
159 
160 
I62A n-Dlnltrobanzano 
163 4,6-Olnltro-o-araaol 
164 2,4-Dinltrophanol 
165 2,4-Dlnltrotoluana 
166 2.6-Dlnltrotoluana 
167 Dl-n-octyl phthalata 
169 Dlphenylaniina 
170 I,2-Dlphanylhydrazlna 
171 N-Nltrosodl-n-propylaalno 
184 Fluoranthana 

Dl-n-butvi phthalati 
1.2-Dichlorobanzana 
1.3-Dlchlorobanzana 
1.4-Dlchlorobanzana 
3,3 -Dlchlorobanzldlna 
2.4-Dlchlorophenol 
2,6-Dlchlorophanol 
Oiathyl phthalata 
3.3'-OlnathoNybanzldlna 
p-Dlaiathylaminoazobanzana 
4.'?-g}"athyJbanzo(a)anthra 
3.3 -Dinathylbanzldlna 
a-B-01»athylphanathylaialna 
2,4-Dimathylphanol 
Olmathyl phthalata 

Kaiulli;: 

'\9ainplit; 
Cbncan. 

ug/1 

NO 
NO 
NO 
NO 
NO 

IND 
BMOL 
M) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

ug/1 ; 

3.7 
10 
10 
10 

10 
1.9 
1.9 
4.5 

17 
2.8 
10 
10 
10 
10 
10 
10 

2.8 
10 
10 
2S 
43 
5.8 
1.9 

10 
10 
10 
10 
2.3 

OC Rapllcata OC Blank and Splliad Blapli Ma 1 r i ySp 1 fca 

: Biahk .CohtiailiM iiiiiipibad : Coritian. : •; 
Stcond Data Addad : Racay .^Sainpla >; Addad : Raeov 

-V^ug/1^:;': ug/1 ug/lBi ug/l ug/l ; -t-l'v ./. • 

69.6 66.8 NO 100 100 ND 103 68 
81.1 87.7 NO 100 84 NO 103 79 
154 168 NO 200 80 ND 205 75 
NO NO NO 0 ND 0 
NO NO NO 0 - ND 0 -

INO INO INO 500 0 IND 513 0 
112 131 NO 100 125 1.57 103 107 

87.1 96.5 NO 100 99 NO 103 85 
80.0 90.4 NO 100 87 NO 103 78 
74.8 89.0 NO 100 88 ND 103 73 
74.4 77.4 NO 100 102 ND 103 73 
77.8 72.0 NO 00 106 ND 103 76 
106 102 NO 00 112 NO 103 103 

70.3 94.4 NO 00 89 ND 103 69 
NO NO NO 50 0 ND 154 0 
156 147 NO 50 117 ND 154 102 
122 157 NO 50 9S ND 154 79 
NO NO NO ISO 29 ND 154 0 

104 121 NO 100 111 ND 103 loi 
73.8 93.3 NO 00 93 NO 103 72 no 142 NO SO 92 ND 154 71 
67.8 91.9 NO 00 41 NO 103 66 
83.6 124 NO 00 0 ND 103 81 
67.7 92.8 NO 00 79 NO 103 66 
83.2 102 NO 00 101 ND 103 81 
137 176 NO 00 154 ND 103 133 
216 242 NO SO 173 ND 154 141 

92.0 108 NO 00 121 ND 103 90 
89.8 97.1 NO 100 lOS ND 103 88 
74.S 84.7 NO 100 96 NO 103 73 



ETC eNVmONMBNTAL 
TBSTINQ and CEHTIFICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 
i 

RCRA Appendix 9 ~Acld/B/N/Pest Compounds- GC/MS Analysis Data (QR59) 

JUN 23. 1987 

?tJ ^ "i-T. --•'p : p . 4 
Ficllilr ~ K InpltlPelat •• ;v.;sr.ll§llf iHf.> 

I : 
-V 

li® 00 8fP Ucal# , m M l»lrl|i;8p|ik( 
-..XXl -vX-XXCviv.'! 

•iiBlihItos 
.• ... ..v.. •. "vits:*. • .V .• •. 

:S$ampla-. XM-; ;;A-!VXV'-! ; v> vl * ' . -..v j £ •iiBlihItos Canaai :v£-;v: xm ONiplMd 
Concan. •tTlrttSS iiiaeand"- SsDataMfe mi iiayi; 
p up/l V- %; ug/l •>": :#Md/» 2"Ufl/l. :SU9/1;» ::p>Ug/4^: i:- up/If# •^••up/l • 

ND 1.9 98.1 105 ND 100 105 ND 103 96 
NO .92 66.5 79.6 ND 100 82 ND 103 65 
ND 10 NO NO NO 0 ND 0 
ND 1.6 72.8 85.7 ND 100 79 ND 103 71 
ND 6.1 132 166 NO 150 105 ND 154 86 
ND 10 ND ND ND 300 0 ND 308 0 
ND 10 43.4 23.5 ND 150 20 ND 154 28 
ND 10 NO ND ND 0 ND 0 
ND 10 43.2 55.9 ND 150 24 ND 154 28 
IND IND IND IND 500 0 IND 513 0 
IND IND IND IND 500 0 INO 513 0 
ND 10 82.2 112 ND 150 68 ND 154 53 
ND 10 57.8 33.8 ND 150 63 ND 154 38 
ND 10 63.9 68.0 ND 150 71 ND 154 42 
ND 1.6 92.7 100 ND 1 100 100 ND 103 90 
ND 10 7.00 14.3 M) 1 150 79 ND 154 5 
ND 10 94.8 160 ND 150 108 ND 154 62 
ND 10 57.4 69.6 ND 150 57 ND 154 37 
ND 10 75.8 80.3 ND 00 91 ND 103 74 
ND 1.9 93.0 98.9 ND 00 108 ND 103 91 
ND 2.5 NO ND ND 00 0 ND 103 0 
ND 1.9 182 240 ND 00 251 ND 103 177 
ND 10 163 ND 00 164 ND 103 138 
ND 10 95.7 NO ND 50 83 ND 154 62 
ND 10 ND ND ND 100 0 ND 103 0 
ND 10 186 196 ND 500 41 NO 513 36 
ND 10 118 138 ND 150 85 ND 154 77 
ND 10 138 144 ND 150 05 ND 154 90 
ND 10 367 447 ND 250 71 ND 256 143 
ND 10 133 151 ND 150 07 ND 154 87 
ND 10 223 274 ND 250 97 ND 256 87 
ND 3.7 98.8 107 ND 100 65 ND 103 96 

194 
195 
197 
198 
199 
200 
201 
208 
213 
222 
228 
232 
234 
239 
245 
246 
247 
248 
255 
256 
261 

Haxachlorobanzana 
Htxachlorobutsdltnt 
HtKachloroeyelopantadlana 
Htxachloroathana 
Itodrln 
Haxachlorophena 
Haxachloropropan* 
Indtno(l,2.3-cd)pyr«na 
Isosafrola 
MaUnonltrlla 
Mathapyrllana 
3-Mathylcholanthr0n« 
4.4''Mathylanabla(2-chloroa 
Mathyl aathanasulfonata 
Naphthalan# 
I,4-Naphthequlnona 
1-Naphthylamina 
2-NaphthylaiBlna 
p-Nltraanlllna 
Nitrabanzana 
4-Nltraphanal 

263A N-Nltresedlphanylamlna 
264 N-NUrasedl-n-butylamlna 
266 N-Nltrasodlathylamlna 
267 N-Nltretadlmathylamlna 
269 N-Nitraiomathylathylaiilna 
273 N-Nitrasomerphalina 
275 N-Nitrosopiperldina 
278 S-Nilra-e-toluldina 
284 Pantachlerabanzana 
286 Pantachloranltrabanzana 
287 Pantachleraphanal 

[..'siiJin tnU'i.i.'nis'.nst. iC «atasilaM« maiM •atatiiea 
*11^ tlMltralaMp. tiMeprt M/«r |pM«i MPIS m% i 



SSTI. nit C fIC/ i . 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 -Acid/B/N/Pest Compounds- GC/MS Analysis Data (QR59) 

Tf 23, 1987 

.^6^4 MANAGEHEMI, INC. 706 

•te . CAiapany " rKilllr 

Rttulfi 

•'SampiiAS 
CQnCf 

U9/1 
MDL*» 
"9/1 

QC R*pUc#t« 

rir.t 
"9/1 

Otcoflii 

QC BlinV.jknd:Spiked .Bl# 

Blenk 
Dale 
"9/1 

fS5«i 
QC MalrlR Spike 

UntRlked 
" Sampli : .. 
f:U9/l? : 

Coqtehi;: 
Added ^ 
"9/1 

RacoV 

288 Phenacetln 
289 Phenol 
299 2-Picoline 
303 Pronanlde 
310 Resorcinol 
312 Safrolo 
323 I.2,4,S-Tetrachlorobenzene 
330 2,3,4,6-Tetrachlorophanol 
331 Tetraethyldlthiopyrophoepha 
3S3 I,2,4-Trlchlorobentene 
359 2,4,S-Trlchlorophenol 
360 2,4.6-Trlchlorophenol 
368 tris(2,3-Dlbroniopropyl)phos 

Benzoic acid 
Benzyl alcohol 
Dlbenzofuran 
Isophorone -
2-Methylnaphthalane 
o-Nltroanlllne 
M-Nltroanlllne 
4-Chlorophenyl phenyl ether 

NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
IND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

10 
1 .5 

10 
10 
10 
10 
10 
10 

1.9 
10 
2.8 

10 
10 
10 
2.3 
10 
10 
10 
4.3 

98.2 
91.5 
86.6 
115 
NO 
131 
121 
111 
ND 

81.9 
79.1 
75.9 
IND 
ND 
127 
122 

87.8 
128 
101 

79.1 
80.8 

100 
75.2 
91.5 
137 
ND 
157 
145 
128 
ND 

83.1 
81.8 
79.1 
IND 

75.1 
141 
151 

97.9 
157 
139 
186 

96.2 

ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
IND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 

150 
100 
150 
150 
300 
150 
150 
200 
0 

100 
00 
00 
500 
100 
ISO 
150 
100 
150 
ISO 
150 
100 

77 
105 
104 
90 
0 

101 
101 
66 

88 
80 
98 
0 
87 
91 
102 
95 
104 
90 
75 
103 

ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
IND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

54 
03 
54 
54 
308 
154 
154 
206 
0 

103 
103 
103 
513 
103 
154 
154 
103 
154 
154 
154 
103 

64 
89 
56 
75 
0 
85 
79 
54 

80 
77 
74 
0 
0 
83 
79 
86 
83 
66 
51 
79 



ETC ENVIPONUENTAL 
TESTING «nof CERTIFICATION 

V 
f _ 

Comments on Specific Fraction 

B/N/A: 

TKe QC Blank Soike and QC Matrix Soike yielded variable recoveries. All 
recoveries were manually verified. 

The following comoounds yielded OX recoveries" for both soikes but were detected in 
the calibration standards used for this analysis: 

3,3'-Difflethoxybenzidine 

Hexachlorophene 

Resorcinol 

The following corriDounds yieleJed low/no recoveries but are considered 
normally variable: 

3,3'-Dimethylbenzidine 

2,4-DinitroDhenol 

4-Nitrophenol 

Hexachloropropene 

Isosafrole 

1,4-NaDhthoauinone 

N-Nitroso methylethylamine 

Benzoic Acid 



11/ r . > 
. 29. 198V 

TABLE 1: QUANTITATIVE RESUL i S and QUALITY ASSURANCE DATA 

RCRA Appendix 9 - Pest & Herb Compounds - GC Analysis Data (QR56) 

;.-'CIC'iMpU'-

Xhaih Qf Cualody Data naquiiad fw ETC Data ManagamanI Sunwjan' Bapoft»S£i;iSf;;® 

;WA$TE M^GEMENT, INCi 

'•ctiMi' 

. Wl 

Results : .:£QC .Repllcafe;;;;;:-.. OC Blai>k and Spiked Blank OC Matrix Splka 

Sample Blank :boncan ̂ - • X -V. Unsplked Concen. - X : • 
Cbncon. ̂ First Svebnti Data X Added i- Raeow Sample Added Rncov 
"9/1 • ug/1 "9/1 • "9/1 • "9/1 « U9/1 • Ufl/1 

NO .08 ND ND NO .481 129 ND .463 108 
NO .81 ND ND ND 5.00 74 NO 4.81 96 
NO 2 0 ND ND ND 0 ND 0 -
ND .081 ND ND ND .962 96 ND .926 77 

BMDL .08 .117 .259 ND .481 172 .254 .463 93 
.334 .081 .509 .701 .366 .481 307 .737 .463 99 

ND 7.4 ND ND ND 50.0 0 ND 45.5 134 
ND .081 ND ND ND .481 162 NO .463 130 
ND .81 ND ND ND 4.55 175 ND 4.10 151 
ND 4.0 ND ND ND 22.7 175 ND 20.5 162 
ND .081 ND ND ND .48 141 ND .463 134 
ND .081 ND ND ND .48 97 ND .463 80 
ND .081 .0400 .0400 ND .96: 96 ND .926 77 
ND .08 NO NO ND .48 146 ND .463 110 
ND .081 ND ND ND .48 146 ND .463 119 
ND .081 ND ND ND .48 164 ND .463 132 
ND .081 ND ND ND .46 109 ND 463 103 
ND .081 ND ND ND .48 115 ND .463 103 
ND .081 ND ND ND .48 138 ND .463 116 
ND .081 ND ND ND .48 153 ND .463 140 
ND .81 NO ND ND 5.00 122 ND 4.81 105 
ND 8.1 NO ND ND 48.1 191 ND 46.3 152 
ND .81 ND ND ND 4.55 192 ND 4.10 173 
ND .81 ND ND ND 4.55 194 ND 4. 10 168 
ND .81 ND ND ND 4.55 15 ND 4.10 13 
ND 8.1 ND NO ND 45.5 190 ND 41.0 172 
ND 2.0 ND ND ND 20.0 152 ND 19.2 66 
ND .74 ND m ND 5.00 0 ND 4.55 112 
ND .74 ND ND ND 5.00 0 ND 4.55 99 

It 
63 
73 
100 
101 
102 
130 
137 
144 
172 

Aldrln 
Chlordane 
Chlorobenzllata 
4.4' -DDO 
4.4'-DOE 
4.4'DDT 
2.4-0 
Dialdrin 
Thionazln 

_ Oltulfoton 
174A Endosulfan I 
174B Endosulfan 11 
I7S Endrin 

Endrin aldahyda 
92 Heptachlor 
93 Heptachlor epoNlde 
196A Alpha-BHC 
1968 Beta-BHC 
196C Gamma-BHC 
196D Delta-BHC 
214 Kepone 

Methoxychlor 
Methyl parathlon 
Parathion 
Phorate 
Famphur 
Toxaphene 
2.4.5-T 
2.4,5-TP (Sllvex) 

a aefer to CMmme #«*«««. 

230 
242 
283 
295 
296 
351 
361 
362 

t Mi •MClfiCMlM*. •If! li*te fer < 

•laF elmMltralMM. »«MMr« Mi/«r f»MM MVli M« M 
ieliCIti *4 (erroat MIIIM I«*«U. 



t 

,j^y^ tNYIHONUeNTAL 
TESTING intf CERTIFICATION V 

j Comments on Specific Fractions 
i 
I Pesticide and Herbicide 
j 
I 
; The presence of 4,4'-DOT detected in the OC Blank would normally warrant repeat 

preparation of this QC batch. However, it was determined that this original data 
! would be qualified, and is here reported. 

Because 4,4*001 was found in the QC Blank at a reportable level and 4,4'-00E was 
also found in the OC Blank, although at a level considered to be not detected, the 
reported presence of 4,4-OOT/4,4'-0OO in this samole should be considered suspect. 

The identification of all compounds here reported as present has been confirmed by 
second column analysis. 

The QC Soiked Blank recoveries for the herbicide compounds 2,4-0, 2,4,5-T and 
2.4,5-TP have been manually verified. The QC Soiked Blank may have inadvertantly 
not been spiked for these compounds. The QC hlatrix Spike recoveries are within 
acceptable limits. 

• r< Ufte, ettiA 
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TABLE 1: QUANUTATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA - Aroclors -GO Analysis Data (OR 30) 

Jv. 1987 

Chain of Custody Data Required for ETC Data Management Summary ReporU 

: w 123sl;^ ;llii ' 
FasllilyC ' S«pU •Foieiilf eitl^iiliS 

5-^;icoi»peuBd;?i 
Eatulfi 

:^8ai«pia.! 
Concen; MDL»* 

ufl/1 ; 

QC RapLlcalt: 

fir»| 
ug/l i 

:Second 
i UQ/1 

QC Blank and Spiked Blank 

Blank 
Data 
ug/l 

Conceit 
.Addedi 

ug/l i 
ReedV 

QC Mat rlx Spike 

Uneplkod 
^Sample-:; 

ug/l 

Concen: 
Added 
ug/l 

X 
Recov 

300A 
300B 
300C 
3000 
300E 
300F 
300G 

Aroclor 
Aroelor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

1242 
1254 
1260 
1248 
1232 
1221 
1016 

.itK r.n:. Ii*l« fge* ••miett i 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

Mt4 f«r •mk g*#!* lalrls* 

.81 

.81 

.81 

.81 

.81 

.81 

.81 

NO NO 
NO NO 
M) NO 
NO NO 
NO NO 
NO NO 
NO NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

0 
0 

2.00 
0 
0 
0 
0 

82 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

0 
0 

1 .64 
0 
0 

- 0 
0 

75 



r-T^ SNVIRONMeNTAL 
C I U TESTINQ and CBRtlFICATIdN 

JUN 26. 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Priority Pollutant Metals - Analysis Data (QR05) 

Of Custody Pata Required i or ETC Data euna; yement Summary Repoftaf^i^sLj: 

f W! V •• 
;i WI23S " •: ^;:'87643o!;i4oW^Bi 

f W! V •• SMipla folnirr 

V Sampla •..•.•.v.VA./t*. 

.v'i:': ' Cpncen,;:; wi. ':;;ggK 
.v.v'i* 

ug/l 437 30 
ug/1 <500 500 
ug/l <4.00 4.0 • 
ug/l 282 50 
ug/l <1.00 1.0 
ue/1 <3.00 3.0 
ug/l 76100 100 
ug/l <20.0 20 
ug/l <20.0 20 
ug/ <20.0 20 
ug/ 828 30 
us/ 20.0 4.0 
ug/l 154000 200 
ug/l 120 10 
ug/ <.500 .50 
ug/ 25.0 20 
mg/ NO . w.. 

ug/ <2.00 2.0 
ug/ <30.0 30 • • r, 

ug/ 730000 50 ' 
us/ <300 300 
ug/ <1000 1000 
ug/ <10.0 10 . 
ug/ <20.0 20 
us/ 290000 50 
mg/ <.02 .02 
mg/ 1.8 .1 

NPDtS • 
Numbtr: 

CojiipbMhto. 

Aluminum, Total 
Antimony, Total 
Artanlc, Total 
Barium, Total 
Beryllium, Total 
Cadmium, Totai 
Calcium, Total 
Chromium, Total 
Cobalt, total 
Copper, Total 
Iron, total 
Lead, Total 
Magneilum, Total 
Manganese, Total 
Mercury, total 
Nichal, Total 
Osmium, Total 
Selanium, Total 
Silver, total 
Sodium. Total 
Thallium, Total 
Tin, Total 
Vanadium. Total 
Zinc, Total 
Potassium, Total 
Cyanide, total 
Sulfide as S 

B tMlltmslee mmmipele. 

r-



STtI Id C. •tCA 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Conventional Analysis Data (QR10) 

J^.. 19. 1987 

NPDES 
Numbtr" 

Rtiulli 

Rtmpl* 
:jS6nc«n^; MDL 

ma/1 

.1.-. • 

.. iss-ffixw; 
:• -/7-r-

Fluorlda .42 .1 



ETC £NVmONMENTAL 
resTINQ and CERTIflCATION 

TABLE 2: METHOD PERFORMANCE DATA 

Surrogate Recovery - Aqueous Matrices (QR20) 

June 23. 1987 

3?! 

itC ; Ceapaair r*ctlll)r; 

' - L-"' ' 
.. 

StrpU ntfll OtU llM tHart 

;;Ameuht^ 
Added-

. ua 

^CdntrbllLimiti ^ 
Lower 

vpUTUC iF«A^ 
-A- I - -a* 

Tbluen."-DB 250 
.V ...-V/7.v:v^.v;X5:^^^v; 

.250 

•JS'.,™.,... 
p-6foiiionubrob«ni 

"* - • •? 

"laiBllliiitS-

96 * • -: 

ACID FRACTION IQC/US) 
-•.•.*.v.v.v.Tiv.v.v.-.v.i'.*: 

'.r.r.r.v.'.—.'vv.v.v.v.v 

"PKiSil^S 
•.•.•.•.•.•.•.v.*iv.-.-.v. ..••.• 

.•i-.V.«-S.-.i*.?.V.-iV..-.V, 

M: 
IM 

.v.%;.7.;.y.vv.v.v.;r.'-
i '/AiKJAvjAv/ii; 

2fi 
BASB/NeUTBAL PBACTION (QC/MS) 
•rr. /»AVZgArA^*•A^vr.7^ A e.v.w.vrl V. .v%v. .v.%v.w!vv •: 

"ftlifobeniei^ 
KY>>.':«3aR«:»iAav^^ 

'W 
M: •!vrZ'K-v>XZwS?i'!ZrvvIrK!v/¥'3vrAZ?'' 

SSSKSS 

•IivXXZAZZ->/>////X2Z*S*/!Zv'KZ''vv 

• rt fPA CenlreliMts. 

meiMeiy veelH*^ 
•• xzx::-xy.vy:-;.;gfecx^^ 



:ce i -r 2 

i* C;?': : 

iSSe-t ( 
J 

:soc-

iaecJ 
j 

-1 

xdoe- 25 

Jiii 

i't c^if.l'fMill.; 
CNH 

<33 MT 
/ 

,', iiilii I 

124 

41? od 126 lo6 

267 

223 

266 

: \r. '.• • 
•-W' • 

^166 

r 

^0 

h 
^6 

L 

L 
r 
-?0 

^26 

H6 

TASLE 2: MET'HOD PERFORMANCE DATA ' 0921' 

JC MS Tuning Data - Eromo f" I uo rcbanzena 'BFB) ••"cr Uolat:les Ansl-.'sis 

lor Aoundance 
?^y'z L r 1 t e r 1 a 

50 IT--!?'-; of ma5a 95 
—s 70-60% of maee 95 
9? Base ceaK . 100% relative 
•^o 5-''% 0? mass 95 

Lesa than IS of mass 95 
1 Sre a t e r than 50% of mass 
175 5-9% of mass 174 
i7e 95--: 01% of mass 174 
177 5--3% of mass 176 

Ease 
Peak 

Approc lite 
Peak II

I 

21.72 21.72 Ok 
52.23 52.27 Q'r 

100.00 10 0 . 0 0 01-
e.38 3.79 Ok 
0.00 0.0 0 Ok 

81.41 31.-1 Ok 
."'.01 3. e 1 Ok 

31.22 9? . 76 Ok 
6.44 T.o? 

y « 
Ok 

\ 
VyaaJbtc^L^ 

5z ^ 

Injection Date: 
Injection Time: 07:05 I 

Run No: >C2«a8 
Spectrum No: in HC\ 



^4'5• ; of' i 

"•= Cs'.4 Fil*: :2F5?::!J7 

Mirr.e: ' Sr'OflC C Gocrator: Kc6of6 Date«'T;me: "*:C" 
'•iio: e-3 F£PF-j?riA>-!CE 5TD 

I s p»'~f OTTiance 'ure applies tz- tne following 
isr.ipla?, blanks anc standirp*: 

Sample ID Lab ID Date of Ana lysis Time of analysis 

o<:^o';al/•s 021IS. 
9rnn.ra.vr r^g^irsO ^Tn.TfS-
Qcnnovr C>c^rfV H 7<?flS iLiSi. 



"i f C-r jf 

I li> 

I nil fI , 

i33 

174 

1. 

. C kl'> : _ 

207 
i?3 ; 

E.0 
r 
r 
r 
P90 

c 

f" 
L 
h 
t" 
c 

JU 
126 U6 266 

'MBLE 2: r-'E'^HOC- PEPFOPMANCE DATA r QP21 ' 

'"•=• '.nin r ate - Brc mo f 1 uo roberzene ^2FE> '•'or '.'o 1 jt 1 Ies Aral 1*
1 

S Pe 1 s t 1 ve AOundsr, ;e 
I on Abundance Base App roo pI a t e 

3 C r 1 t e r 1 a Peal' Pea> : a t u 1 

ij •:• f mass ®F 21.MO 21.MO 2 k 
70-60S mass 95 51.-9 5 1. 7« Ov. 

3cr Base paak , 10 OS re I a tIve abundance 100.00 100.00 CU 
r F-9S or- mass P? 7. 09 7. 09 Ok 
T uaas tnar. IS of mass 95 0.0 0 0 . 0 0 C'k 

. ** ~ r • a r - r than 50S of mass 95 32.66- 92.6c Ok 
-?c F--3S of mass 174 o. 67 9.0^ Ok 

z 9?.10 IS 0 f mass 174 82.59 99 . 90 0'-. 
F-9S of rna ss 176 6.00 n n-* C'K 

Injection Date: OE-'IC /97 
Injection Time: 14:76 

Run 
E D « c t '• u nri 

No' 
^io 

•>2259? OC Batch; QV?0> 



2 of 2 

•: 2'a t 2 

t:srT.2: ''Ort S?:??12 2 Operator: '_ft2e7' 
'^isc: EPS PtPP-rPMrtNCi 3TD 

Date-Time: p.-'12'P" l-:2t 

'h. s performance tune appliiee to the folloKinc 
ismpies, Plsni'.! and atandards: 

Eample ID Lab ID 

fV>o.5^\/r>c:ir^y) 
0C7 0S^/f*C^gTT) 
SULOyvS C'C^L.ni) 

r^fAUiTV) 
aVtiQV 
0(Lir>rr^v^r>c^c^ 

Date of finalyaia 

%1 QStl^ 

1 g .TfP-. 
>7Qr/?^ 

K 

' ime of Ana i y?is 

IU.I-7 

n-no 
niw S 
ll.'LW 

3-g-jg 

Ql'n/ 



I 1 • '• ii'J-r 
Z>* I Oil* 

i 
H 

4 
J 

i 

4 
I 

O 'i 1 .' L T-TFT 

=•« 

rs 

i-lii! 'y i:iii 

176 

li-i 147, 

I 

19Z 

207 
I 

.:i ; 

f 

-eo !• 
)• 

U0 
r 
r 
Uv 
F 
r 
t30 

t2«« 

h 
4i» Ud i6e Ivi 

TABLE 2: METHOD PERFORMANCE DATA .QF21' 

;c-M-= 'ur, inc Data - Bromo f luo robenrene ^BFE? far '.'olatilei Ar.alvsia 

lor. Abundance 
Criteria 

S Relative Abundance 
Base App rsc r;a 14 
Peak Peak =• t a t u 1 

"J 

-o 
"t 

-c 

i 
hji 

of -ass ^5 
7 0-6 0?; 0-' rnass 95 
Ease peak. 100?J relative 
5-9S of mass 95 
Less than IS of mass 95 
ijreater than 50S of mass 
5-5% of mass 174 
95-101% of mass 174 
E-'-S of mass 176 

abundance 

95 

<< 

InjecTicn Date: 
Injection Time 

Pun Mo 1 
Epectrum Mo 1 

05.'17/37 
02: GO 
>C_26 

An a 1 y s t : 
Processor; 

ch: 

21.97 
51.37 

100.00 
7.59 
0.00 

78.77 
6.79 

7P.26 
6.49 

. 1/ 

21.;-
51.37 
100.00 
7.59 
0.0 0 
73.77 
3.37 

100.63 
3. 1« 

^n!5Zc 

Ok 
jk 

Ok 
Ok 
Ok 
Ok. 
Ok 
Ok 
Ok 



-iGC _ Ct J 

"z lata ~il-; : CIo 0'': : L'i 

t.vjrre: 'OM 370? 1" C 
'I lie: P-9F3 

Operator: KB66?- •jate-Time: 5-17.-57 OfOO 

Tr.is performance tune applies to the follouinq 
iamplea. Planks and itandards: 

'Sample ID Lab ID 

QC-!ay:^v.y 

otnnr^\/C>cp.uin 
9f-)or.>.^C>cp.c.a^ 

SULorx/ OcPui?) 
IUUA\/ 

QCniT^v^r^caiiis) 
3uLoi\/ 

Date of final ye !• 

tl5L£l2 
^•>0^/.^ 
3 7faT;.^ 
ain T/^ 
8Po s-;3 
^•'0 7/3 

a7o •?-/-«, 

a Oorjt 

';me of Mral-.-'Sis 

oa.-.:ta. 
n:-Q> 
.OTAiL 

oklll 
or^ 

JaLAX 

LSZ. 
a.wH 



L of 2 

iril* >E3117 
|Bpk Qb 2046 

2200-

ZSSSr 
m 

ise*-

1600-

1 4(l»-

l^MW 

1 Aao. 

800-

400-

200 

von 070513 Z 
iOU 

p-Bra 

7R 
/ 

59 

28 
/ 

,li I, 
•I* 

40 

57 , I 

A. III. 
4. II 11 If I 

95 

M9-
147 
/ 
I 

174 
/ 

Scvi 82 

koo 

r 
t;iii 
t 

h 
80 120 too 200 

I wan- 21 ntlMOU HtKI-UKHRNLt. Ofl I ft lUKIJi; 
f 

IsL/na luning Data - bpomof 1 uorodenzene lahbJ for Wolatilea rtnalysis 

% Kelative noundance 
ion ROundance base Hppropriate 

m/z Cr 1 ter la Peak Peak btatus 

•ju Id-4UX of mass 9'9 lb. 1^ lb. 1> Ok 
iU-6UX of mass 9b 44. 4> 44. 43 Uk 

y? base peak^ lUUX reiative aOundance lUU.UO lOu.uu Uk 
76 17-9X of mass 9b b. 11 b. 11 Uk 

!/> Less than IX of mass 9b u. uu 0. uu Uk 
1/4 Greater than 30% of mass 93 yy.3:^ yy. 32 Uk 
lyj l>-yx of mass 174 b.26 a.32 Uk 
1/6 y^-lOlX of mass 1/4 ya. uy yb.// Uk 
1// ^-9X of mass 1/6 7.04 7.1/ Uk 

injection Uate: 
injection fime: U6:46 

Kun No: 
bpectrum No: 

Mna iyst: 
Processor: 
UC batch: •^;j;?y,g902c^ 



V 
You're already on LU: ay 

Kage Y ot 2 

ns Uata tile: 

Name: yUH b/ur>l^ t 
nisc: H-ahtt 

Uperator: K.b66$6 Uate/lime: byiiya/ 6:46 

inis performance tune applies to the following 
samples, blanKs and standards: 

bample IL) Lap ID 

qr-lr,<U>/JSr>^lM9\ 

0<L-To5VK?g>e-sai'^ 

Uate of* Mna 1 ys ia 

> -70J/A 

1 I me of Nna Kris 

-22Lfc2. 
Q^-l^ 

11-TD 



"'age 1 of 2 

Pi I# >E3123 
Bpk Ob 1739 

isee-

168B-

m 

i4ee-

tsee^ 

leee-

eee^ 

«ee^ 

48e-

28^ 

vflfl 676513 e 
SUB 

96 

TTT" Sc«n 88 

WB 

76 

/ 

68 
• 

26 49 
69 
/ 

17 
/ 

48 68 «• '"IM 
' I" " I'' " I " " J " "'' 

148 168 

188 

19* 

^68 

^8 

•68 

<8 

-48 

^38 

48 

•18 

4 

TABLE 2; METHOO PERFQRriANCE DATA (QR21) 
I 

GC/MS Tuning Data - Bromof1uorobenzena (BFB) FOP Uolatilea Analysis 

% Ralatiue Abundance 
Ion Abundance Base Appropr iate 

m/z Cr i ter ia Peak Peak Status 

50 15-40X of mass 95 17.94 17.94 Ok 
75 30-60S of mass 95 47.10 47. 10 Ok 
95 Base peak, lOOX relative abundance 100.00 100.00 Ok 
96 5-9J< of mass 95 5.69 5.69 Ok 
173 Less than IX of mass 95 0.00 0. 00 Ok 
174 Greater than 50)t of mass 95 97.53 97.53 Ok 
175 5-9J< of mass 174 0.17 0.37 Ok 
176 95-101)( of mass 174 94.36 96.76 Ok 
177 5-9X of mass 176 6.44 6.03 Ok 

Injection Data: 05/17^87 Analyst: 
Processor: . 

/V 
Injection Time: 14:52 

Run No; >E5123 QC Batch: 
Spectrum No: ^0 -t-o 



\. 
"i 

Page 2 of 2 

ns Data File: >£3123::U4 

Name: UOft 870513 E Operator: LR5235 Date/Time; 5/13/87 14:52 
Miac: BFB 

This performance tune applies to the follouing 
samples, blanks and standards: 

Sample 10 Lab 10 Oate of Analysis Time of Analysis 

SLL08V 
iu.eu\/ 

k) 



•-1» c:i:.7 

si>eJ 
1 
1 

700-

ijOO-

•:u6 E"M 

?5 

'wr 

see-^ 

j 
400-1-

1 
J 

:o04 
•4 

j 

50 

100- 37 
•99; 
/ 

U"? 133 
/ / 

\ i Iiii,ii'iiiil,',l|! 

40 eO 00 
^ 1 1 M'I 1 1 1 1 1 

100 120 140 lev 
1 

TABLE 2: riETHCiD PERFQRtlANC E DATM 'QR 211 

'H'S '!''jnir;g Data - Br omo * I uo rob enr ene ^ 3 ̂  S) f Q /'o 1 a t I 1 -:s Ana ! •,'S I s 

% Re 1 a t 1 "bundance 
Ion Abundance Base ApproD . r 1 * t •• 

' ^ Criteria Peak P-ak •= t a t u s 

0 lS-40!; of rriass 9? 21. 72 21 7 Ok 
30-60% of mass 9? 52.48 52 .43 Qk 
Base peak, 100% relative abundance 100.00 100 . 00 Ok 

6 5-9% of mass 95 3.42 3 Qk 
3 Less than IS of mass 95 0.00 0 .00 Ok 

"^4 Greater than 50% of mass 95 92.57 92 .57 Ok 
5-9% of mass 174 6.07 6 .56 Ok 

6 95-101% of mass 174 92.40 99 .36 Qk 
T-? 5-9% of mass 176 6. 12 o .62 Ok 

<> 

Injection Dete: 
In jection Time: 

Run No: 
Spec t rum No: 

0>? '14/37 
04: 09 
'P177 
(SS-II) Fuh 

Ana 1ys t 
Processor 

QC Satch: 
r: -

Q\/7oW 



••'soif 2 0- 2 

•= D4:4 F i le: -£717"; : U«i 

Jame: 370? In £ 
hsc: P-BFB 

Operator: S85897 Date'Time: ?-'L^^'S7 

This performance tune applies to the foilowing 
samples, blanks end standards: 

Sample ID Lab ID 

Oe-OosMv.? r>g^••s»^ 
<?<;•? nrHViSf^eaiHi-) 

qripftv c^eafyj) 
S^,U03/ 

f>&VV7) 

Date of Analysis 

lionM 
ftTOTm 
MQfiH 
"SlQSM 

"ime of Mna lysis 

21L11 
slliii 

Ll:2-Q 
iiiiii 
is:^ 



='ge i or 

lfii» >E31S3 PP/VOfl 878514 C 
ipptc Ob 
j 

1422 AUM CHU 

j 1 9WV- 7b 

M9fr-

t 1 laa-

1288-

1188-

iMMW-

•99-
rs 

s 

7HA> 

688-

1 588-

1 486-
1 j 

/ 
1 

4 W«#*-
1 1 

288-
1 38 

V 1 
87 , 

' 188- / V 1 1 . i » 1 1 1 1 il .11 
8-> t . k, . 1 1 •( • kl M III 

I 48 68 88 188 

p-Bri 

119 
\ 

128 148 168 

IHtJLfc. Z'. ntlMUU HtKI- UKnWNLfc. Urt (H 

bL/ns) ]uning uata - bromot 1 uoroBenrene IbKfal tor Uolatiles Hnalysis 

ion Hbunoance 
Lriteria 

l>-4,ux of mass yt? 
/b iU-6UX of mass y5 
y^ base peak, lUUS relative aoundance 
yo t»-y>t Of mass y? 

Less than IK of mass 9*9 
breater than ^OH of mass yy 

l/tr B-y* ot mass l?A 
i/6 yif-lUlK Of mass !/<> 
1// ^-yjs Of mass i/6 

K Kelative HDunoance 
base Wppropriate 
Keak 

2^.>U 
B2. U4i 
lUU.UU 

U. UU 
9y.2^ 
/'.8> 

9U. UU 

Keek 

2^.3U 
<9^, UH 

XUU.UU 
b . 9 '.^ 
U. UU 

yy. 
/'.by 
yb./A 
/.66 

{r 

Injection Uate: 
In jection Iime: 

Kun No: 
bpectrum No: 

Ub/l^/b/ 
X6:14 
>tLii99 

Hnalyst; ^ 
Processor: . ^ ObaUMp 

UC batch: 
ffH r.lrVti^ fS Tn 

-SJSL 

btetus 

Uk 
Uk 
Uk 
Uk 
Uk 
Uk 
Uk 
Uk 
Uk 



f^age ^ ot 

Hb Uata ("lie; : : U<» 

Name: PK/^UH a/UblA t 
nisc: P-HFB 

Uperator: nbKHb Uate/nme: •s/iu/H? ItHM 

inis peptopmance tune applies to the tollowing 
samples. Planks and standards: 

bampie lU Lap lU 

.^OSVK 
P„flie;^,Lur. ^ 
^LUntV C->B S>SV> 

a->rviMv^r»eS':S) 

Uate of analysis 

•e •> C-Ti'P 
87psr/w 

QioriQ 
^''os-iS-
glPflS' 
o-)orir 

lime of Mna 1ys1s 

lU'.SS^ 

JLLLIC-
^/7/S7 

^•0/ 

g;-MI 
OW:o^ 



'aqe 1 of 2 

FiU >E3Ul 

eae-

766^ 

6B«H 

sse-

4efr-

3ee-

26^1 

lee-

vfift S?6SiS C 
SUB tNH 

95 

p-srs 

75 
/ 

50 

\ 

32 
/ 

IS . 

57 
/ ee 

1 

I I 
120 

142 
/ 

174 
/ 

40 80 120 160 

Sc*n 81 

100 

:9a 

«0 

70 

•60 

•50 

Uo 

•30 

:2a 

•10 

200 

TABLE 2; nETHOD PERFORMANCE DATA (QR21) 
» 

GC/MS Tuning Data - Bromof1uorobenzene (BFB) for Uolatiles Analysis 

m/z 

50 
75 
95 
96 
17J 
174 
175 
176 
177 

W 

Ion Abundance 
Cr i teria 

15-40X of mass 95 
30-60J< of mass 95 
Base peak, lOQX relative abundance 
5-9* of mass 95 
Less than 1* of mass 95 
Greater than 50* of mass 95 
5-9* of mass 174 
95-101* of mass 174 
5-9* of mass 176 

Injection Date: 05/15/87 Analyst 
Injection Time: 04:59 Processor 

Run No: >E3161 QC Batch 
Spectrum No: . g^/W,U 

SUfi,T 

* Relative Abundance 
Base Appropriate 
Peak Peak Status 

22.24 22.24 Ok 
49.59 49.59 Ok 
100.00 100.00 Ok 
6.03 6.03 Ok 
.56 .56 Ok 

98.70 98.70 Ok 
0.36 8.47 Ok 

96.00 97.26 Ok 
5.89 6.13 Ok 



Page 2 of 2 

MS Data File: >E3161::U4 

Name: UQA 870515 E Operator: S65B83 Oate/'Time: 5/15/97 4:59 
riiac: P-BFB 

Thia performance tune applies to the following 
samples, blanks and standards: 

Sample 10 Lab ID Date of Analysis Time of Analysis 

^ Qg-V? 



I'age 1 of 2 

ril» >J4736 
Bpk Ab U3l« 

i2ee»^ 

iieee^ 

leeea 

9iie» 

88ee 

7te« 

Miee 

Bie» 

4fee-

wee-

aiee-

Mee-

«9 
/ 

nPS^BNA,aj 

198 
/ 

TEST nix scan 1726 
21 .88 aln. 

J 27 
/ 

118 

\ 

2SS 

296 
I 323 368 

288 388 388 

:ii8 

442 :ie8 

^8 

^88 

48 

<8 

48 

48 

«8 

483 1 

• ^ 
488 

TABLE 2; nETHOO PERFORMANCE DATA (QR23) 

GCTTIS Tuning Data - DacefluorotriphenyIphoapine (DFTPP) for Base/Neutre 1 
Analys is 

* Relative Abundance 
Ion Abundance Base Approprlete 

m/* Cr i ter ia Peak Peak Status 

5r 30-60X of mass 198 51.51 51.51 •k 
6B Less than 2\ of mass 69 .60 1.12 Ok 
6V (reference only) 53.68 53.68 Ok 
7» Less than 2\ of mass 69 0.00 0.00 Ok 
127 A0-60H of mass 198 46.31 46.31 Ok 
197 Less than IX of mass 198 0.00 0.00 Ok 
198 Base peak, lOOX relative abundance 100.00 100.00 Ok 
199 5-9* of mass 198 6.48 6.48 Ok 
275 10-30* of mass 198 27.79 27.79 Ok 
365 Greater than 1* of mass 198 3.11 3.11 Ok 
441 0-100* of mass 443 15.25 91.23 Ok 
442 Greater than 40* of mass 196 95.42 95.42 Ok 
443 17-23* of mass 442 16.72 17.52 Ok 

Injection Date": 06/'07/'87 Analyst; 
Injection Time: 01:06 Processor: 

Run No: >J4736 QC Batch: 
Spectrum No: IIS/* 



Page 2 of 2 

nS Date File: >J4736::U5 

Name: APB/BNAj^J 
nisc: TEST niX 

Operator: JQ62-7S Date/'Time : 6707/87 
BTL# 1 

1: 06 

This performance tune applies to the following 
samples, blanks and standards: 

Sample 10 Lab 10 

*r(^> i:^nv 
ffp- >T17?f 

^TV7V0 
m- MYTVf 
JTTi. :>Tv7y^ 

>l>t7VT 

Oate of Analysis 

iJ^bSL 

Time of Analysis 

o/;yy 
o2: J7 
or>3/ 

Qf'V/ 
Ji£UL 
MUi 



Page 1 of 2 

(9 

ril» >J4744 
>pk flb B719 

60e»^ 

6«e»^ 

S2B8^ 

4608^ 

4400* 

4000^ 

3000-

3200-

2000-

2400^ 

2000^ 

1000-

1200-

000^ 

400-

CNH 
TEST «1K 

198 

127 
/ 

118 
\ 

^ L 
9- Iji 
00 100 

107 
/ 

1S0 

442 

\ 

26S 
/ 

224 

lit 

290 
/ 

J4-
310 306 ... 

[/.J' 

Sean 1720 
21.01 am. 

riie 

100 

^0 

-00 

-70 

-00 

-60 

-40 

-30 

<6 

10 

J«-0 
300 360 

TABLE 2: nETHOO PERFORHANCE DATA (QR23) 

GC/nS Tuning Data - DecafIUOPOtriphenyIphospin 
Analys is 

e (DFTPP) for Base/Neutra1 

X Relative Abundance 
Ion Abundance Base Appropr1 a t e 

m/2 Cr i ter i a Peak Peak Status 
— ------

51 30-60X of mass 198 58.59 58 .59 Ok 
68 Less than 2S of mass 69 .82 1.12 Ok 
69 (reference only) 72.85 72.85 Ok 
70 Less than 2S of mass 69 0.00 0.00 Ok 
127 40.60)( of mass 198 48.77 48.77 Ok 
197 Less than 1)( of mass 198 0.00 0.00 Ok 
198 Base peak, lOOS relative abundance 100.00 100.00 Ok 
199 5-9S of mass 198 5.52 5.52 Ok 
275 10-3DX of mass 198 17.16 17.16 Ok 
365 Greater than IX of mass 198 2.02 2.02 Ok 
441 D-IOOX of mass 443 9.28 66.01 Ok 
442 Greater than 4QX of mass 198 71.91 71.91 Ok 
443 17-23X of mass 442 14. 05 19.55 Ok 

Injection Date; 06/07/87 Analyst 
Injection Time; 08:00 Processor 

Run No: >J4744 QC Batch 
Spectrum No: fiJiQ 

= 

^— (Dr C,')OZ 



V 
Page 2 of 2 

US Data File: >J4744::U6 

Name: ftP8/BNA,»J 
nisc: TEST MIX 

Operator: JQ6279 Oate/'Time: 6^07/67 6:00 
BTL* 9 

This performance tune applies to the following 
saaRples, blanks and standards: 

Sample ID Lab ID 

>.Tv7Vy 

SLr>r>inyn^ Tn 
r|,g^yc>jY7^/ 

?77V^>T^-^S3 
577tic>:T>(7^ 

Date of Analysis 

^7O{.07 
npfaP? 

•PTnfaP? 

QjLfcD2 

.FlSJefll. 
-£22jzflL 
_£226fll 

Time of Analysis 

QiLni 
12112 
//;2 y 
/If/? 
nuL 
/v.-ov 

.^2LaL 
_LEL£1. 

•r •r 

* •e-



a-5 1 of 2 

ril* >J47ES 
>pk flb 129S1 

i4eee-

i3e9»-

i2et»-

ueeft" 

ieaa»^ 

9aaa-

aaaa-

reaa-

aaaa-

seae-

4aaa-

aaaa-

f>aaa-

69 
/ 

RPa^BHP.aJ 

19a 

TEST MIX 

izr 
/ 

iia 

2S6 
/ 

Scan 1763 
21.3a ain. 

4ia 

442 :>** 
\ 

:>** 

|aa 

|68 

^a 

«a 

•8* 

;ia 

4aa 

TABLE 2: METHOD PERFORMANCE DATA (QR23) 

_C/MS Tuning Data - DecafluorotPiphenylphospine (DFTPP) for BasB/Neutra1 
Analys is 

K Re 1 a t i ve Abundance 
Ion Abundance Base Appropr iate 

m/z Criteria Peak Peak Status 

51 3D-60H of mass 198 52.54 52.54 Ok 
68 Less than 2% of mass 69 1.09 1.83 Ok 
69 (reference only) 59.42 59.42 Ok 
70 Less than 2X of mass 69 .69 1.16 Ok 

.27 40-60X of mass 198 50.29 50.29 Ok 
197 Less than IK of mass 198 .36 .36 Ok 
98 Base peak, lOOK relative abundance 100.00 100.00 Ok 
99 5-9K of mass 198 7.03 7.03 Ok 

275 10-30K of mass 198 22.58 22.58 Ok 
'65 Greater than IK of mass 198 3.00 3.00 Ok 

41 O-IOOK of mass 443 11.03 53.99 Ok 
a 42 Greater than 40K of mass 198 92.52 92.52 Ok 

A/ 17-23K of mass 442 20.44 22.09 Ok 

Injection Date: 
Injection Time: 

Run No: 
Spectrum No: 

06/'07/'87 Analyst: 
17:57 Processor: 
>J4755 QC Batch: 

yyaA 
gf fcTg^. ^ 
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nS Data File: >J4755::U7 

Name: APB/BNA^fJ 
nisc: TEST MIX 

Dperator: JQ627? Date/Time: 6/07/07 17:57 
BTLt20 

This performance tune appla^es to the following 
samples, blanks and standards: 

Samp 1e ID Lab ISj 
.1 

TT7^. >T't75fc 
JULLJLJ SJCL 

UlL 
s y >irN7S-t 
T >TrV7iO 

•SfcfcfTy^gvID 
Cl,:obC>?77feY 

Date of Analysis 

f 7 OUol 
f?o6o7 

fyof'Ol 

t7f>bVi 

ynhnf 
7ft l>o^ 

Time of Analysis 

/<F'. yy 
(rr/(r\ 
2o-'Vr 
7 j; 

5IZ2E 

0215> 

f 
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» >14051 
t Rb 182128 

118888; 

188888; 

98888^ 

88888-

78888-

88888 

58888 

48888 

38888 

28888-

13888-

8 

69 
/ 

u 

HCP/DEV 878689 '1 TEST MIX 

198 
. 

127 
/ 

118 
\ 

58 . 

J 

442 

255 

224 

ili 

ScAn 266 
18.91 min. 

118 

188 

^8 

-88 

78 

-68 

-48 

38 

/ 323 3'S 

• J. .L . L . Ti 

28 

18 

288 268 388 368 488 

TABLE 2: METHOD PERFORMANCE DATA (QR23) 

•'TIS Tuning Data - Deca f 1 uo PO t P ipheny Iphosp i ne (DFTPP) fop Base/NeutPal 
Analysis 

S Relative Abundance 
i Ion Abundance Base Apppopp iate 
m/'z CP i tep ia Peak Peak Status 

68 
30-60S of mass 198 54.41 54.41 Ok 

68 Less than 2% of mass 69 .99 1.67 Ok 
69 <PCfepence only) 59.43 59.43 Ok 
70 Less than 2\ of mass 69 .47 .78 Ok 
.27 40-60S of mass 198 40.51 40.51 Ok 
197 Less than IX of mass 198 .38 .38 Ok 
'.98 Base peak, lOOX pelative abundance 100.00 100.00 Ok 
.99 5-9X of mess 198 6.56 6.56 Ok 
275 10-30X of mass 198 20.99 20.99 Ok 
365 Gpeatep than IX of mass 198 2.34 2.34 Ok 
Ui 0-10OX of mass 443 13.54 80.53 Ok 
^2 Greatep than 40X of mass 198 90.15 90.15 Ok 
443 17-23X of mass 442 16.81 18.65 Ok 

In ject i on Da t e: 
In ject: ion Time : 

Run No; 
Spectpum No: 

06/09/^87 
19:31 
>14051 

ili— 

Analyst: 
Ppocessop; 
QC Batch: 
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nS Data File: >14051::U5 

Name: HCP/DEO 870609 •! Operator; BHe334 Date/Time: 6/09/07 19:31 
Miac: TEST MIX BTL» 1 

This performance tune applies to the following 
samples, blanks and standards: 

Sample ID Lab ID Date of Analysis Time of Analysis 

3Th :>XV052 ^7 2^Wi 

3m. ^70feo7 Ztrif 



1 of 2 

TABLE 2: riETHOD PERFDRMANCE DATA (aR22) 

:: Tuning Data - Deca f 1 uo r o t r i pheny 1 pi"-cspir.e '>DF1:-'P ) for A.:; ."is At".a lys: 

S Relative Abundance 
Ion «bur.Cance Base Apprcpr i at e 

/2 Cr i ter i a Peak Peak Status 

51 30-60f( of mass 198 55.58 55.58 Ok 
t-S Less than 2K of maas 69 0.03 0.30 !Jk 
69 (reference only) 62.97 62.97 • Ok 
73 Less than 2* of mass 69 .31 .50 Ok 
27 40'60\ of mass 198 41.23 41.23 Ok 

.97 Less than 1% of mass 190 0.00 0.00 Uk 
198 Base peak, lOOK relative abundance 100.00 100.00 Ok 
• ?9 5-9X of mass 198 6.65 6.65 Ok 
75 10'30X of mass 198 22.36 22.36 Ok 

3'65 Greater than IS of mass 193 2.03 2.03 Ok 
441 O-IOOS of mass 443 13.59 88. 02 Ok 
i2 Greater than 40S of mass 198 36.21 86.21 Ok 

17-23S of mass 442 15.44 17.91 Ok 

In jcct Jon Date: 
Injection Time: 

Run No: 
Spectrum No: 

'J6/09/97 
22: 06 
>140^5 

Analyat 
Processor 

QC Batch b9(7i 

IJH 
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Data Fi le: > 14055: : U7 

Name: HCP/DEV 870609 •! 
Misc: TEST MIX 

Operator: 'BH0334 Date/Time: 6/09/07 22:06 
8TL« 5 

This performance tune applies to the following 
samples, blanks and standards: 

Sample 10 Lab iO 

r 1I5OXC^>3W7 

<Lyifl5LLX£tSS^-
>l.vobo 

Date of Analysis 

_£1£M. 
TjIEm. 
J»7 0b/n 
.SaSJL 

1ime of Ana 1vsis 

t: Lmtz i T VOtL f7ob/ n 
5 f,o«5jO f-i ofc/ 0 
^ 77'?7C> J7CfoY F70ti/n 
Sfc6t>7 Oivoln^ ff-7nh/n 
tTiintC >2T0fe/ FyoLm 

F7ob/ 0 
S^/.fc06iC>3 Yd7n F7ot;n 

^lob/n 
sn-n\L>Z 7t)7i F7V)fe; n 

7l)VV 

00'0/ 
ooiiiL 

jazi 
3Zi 

Ilii 
.5121 

JHUi 

02m. 
OY.-;? 

pfe'gT 
07: 1 7 
y'V? 
(y-'gy 

-QUiJL-
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riit >14163 
Bpk Rb 13651 

iseee-

i4eee-

!3Bee-

izeee-

iieee-

leeee^ 

5666-

saae-

7999-^ 

6009-

saee-

4eee-

308&-

2eee-

1008^ 

69 
/ 

HEX/'DEV 6706010 •! TEST MIX 

198 
/ 

Sc«n 286 
18.78 «in. 

442 

127 
/ 

110 

\ 

50 
144 .Oiii 

168 

100 

255 
/ 

224 
/ 

296 
/ 323 

•i.i 

riia 

100 

•^0 

'^0 

-78 

48 

;«S 

i40 

30 

10 

150 200 300 350 400 

TABLE 2; METHOD PERFORMANCE DATA 1QR23) 

Ll./MS Tuning Data - Decaf1uorotripheny1phosp:ne ;DPTP 'P) for Ease/i Neut r a 1 
Ana Iys15 Ana Iys15 

X Relative Abundance 
Ion Abundance Base Appropr1 ate 

m/r Or i ter la Peak Peak Status 

51 30-60S of maaa 198 44.41 44.41 Ok 
63 Leas than 2H of mass 69 0.00 0.00 Ok 
69 (reference only) 54.35 54.35 Ok 
70 Less than 2\ of mass 69 0.00 0. 00 Ok 
127 40-60'( of mass 196 41.39 41.39 Ok 
197 Less then IX of mass 198 0.00 0.00 Ok 
198 Base peak, lOOX relative abundance 100.00 100.00 Ok 
199 5-9X of mass 198 7.10 7.10 Ok 
275 10-30X of mass 198 21.31 21.31 Ok 

• 365 Greater than IX of mass 198 1.82 1.82 Ok 
441 O-IOOX of mass 443 15.45 86.19 Ok 

Greater than AOX of mass 198 99.04 99. 04 Ok 
443 17-23X of mass 442 17.93 18. 10 Ok 

Injection Date: 06/10/87 
Injection Time: 10:34 

Run No; >14103 
Spectrum No: 11T 

a I vs t : 
essor: 

An 
Proce 
QC Batch: _ imR,m 
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nS Data File: >I4103::U5 

Name: HEX/DEU 8706010 #1 Operator: BH8334 Date/Time: 6/10/87 10:34 
Misc: TEST MIX BTL# 1 

This performance tune applies to the following 
samples, blanks and standards: 

Sample ID Lab 10 Date of Analysis Time of Analysis 

<;77i>c f-jxih/o n.-Tr 



BNVIHONMENTAL 
"C / r£Sr/NG ina CBBTIFICATION 

Appendix D 
Subcontractor's Data 

1) A coDy of fhe originating subcontractor's report is included for 
all data not generated within ETC's laboratory. 



pyo eNVmONUSNTAL 
c I L/ TESTING and CCNVFICATION 

Lab ID: ^ 

Submitted b 

Date: _ 

Subcontracted Analytical Results 
ETC Job »I 

Sample Point: — \Q\I [ ' ' 
f?<tr ift/^iTlIrr*-^ F.e.N.,Coo. Sou.e.Coe. 

Date Samnted: ̂  ! 1\D \Q\B\0\ Time Sampled: IOl ̂  M/ \0\ 
TTMMOD HHUM 

itmm Petni lO 

Line 
No. Parameter Table 

Units Of 
Measure Value MDL Comments 

CONVENTIONALS 
1 Chloride ' OR 10 mg/l 

2 Fluoride OR 10 mg/l fS.Arl. Q. 1 
3 Nitrate m N OR 10 mg/l 
4 Sulfate m S04 OR 10 mg/l 
5 Phenolica. Total OR 10 mg/l 
6 Total Oraanic Halides fTOX) OR 10 ug/l 

Total Orpnic Halides (TOX) OR 10 ug/1 

Total Orvanie Halides (TOX) OR 10 ug/l 

Total Orpnic Halides (TOX) OR 10 ug/l 
7 Total Orainic Carbon OR 10 mg/l 

Total Organic Carbon OR 10 mg/l 

Total Or^nic Carbon OR 10 mg/l 

Total Oripnic Carbon OR 10 mg/l 

8 Specific Conductance (Lab) OR 10 um/cm 

Specific Conductance (Lab) OR 10 um/cm 

Specific Conductance (Lab) OR 10 um/cm 

Specific Conductance (Lab) OR 10 um/cm 

9 pH (Lab)"* OR 10 std 
pH (Lab) OR 10 std i 
pH(Lab) OR 10 std 

pH (Lab) OR 10 std 
10 Conform^ Total OR 10 C/100 

n Conform. •Fecal OR 10 C/100 

12 Gross Afeia OR 10^ PCi/l 

13 Gross Btea OR 10 pCi/l 1 
14 Acidity m CaC03 mg/l 

15 Alkalinity as CaC03 mg/l 

16 Ammonia as N mg/l 

17 Bicarbome as CaC03 mg/l 

18 Biochendcal Oxygen Demand mg/l 

19 Carbonate as CaC03 mg/l 

20 Chemical Oxygen Demand mg/l 

21 Color, AiBarent (Lab) Pt/Co 

22 nrig/l <0.03 
23 Hardness as CaC03 mg/l 

24 Nitrite ate4 mg/1 

25 NitrogenTotal Kjeldahl (TKN) mg/l 

26 NitrogenjTotal Organic mg/l 

27 Odor (Late TON 

28 mg/l 

29 mg/l 

30 Phosphate, Total mg/l 

31 Solids, Total mg/l i 
32 Solids, Total Dissolved (ROE) 180* mg/l 

33 Solids, Total Suspended mg/l 

34 Sulfide ao S mg/l n.i 
35 Surfactats (MBAS/LAS) 

36 Turbidityteab) NTU 1 



ry^ eMmoMMSftTAL 
I W TSSViNG ana C£HVfKAVON Subcontracted Analytical Results 

Facility: 

4 p-
ETC Job i|5f6feP^| I 

Sample Point: 
(Ftcitiir CoMi 

: iWi -16\ nhm 
SOwrCvCOM lOi 

Date Sampled: Time Sampled: L 
r r M M 0 0 

Line 
No. Parameter Table 

Units Of 
Measure Value MDL Comments 

METALS 
1 Arsenic OR 05.41 ug/l 50 

2 Barium OR 41 uo/i 150 
- 3 Cadmium OR 05.41 ug/l 10 

4 Chromium OR05.41 ug/l 40 
5 Lead OR 05.41 ug/l 50 
6 Mercury OR 05.41 ug/l 0.2 
7 Selenium OR 05.41 ug/l 10 
8 Silver OR 05.41 ug/l 10 
9 Iron OR 41 ug/l 30 

10 Manganese OR 41 ug/l 20 
n Sodium OR 41 ug/l 10 
12 Antimony OR 05 ug/l 
13 Beryllium OR 05 ug/l 10 
14 Copper OR 05 ug/l 20 

. 15 Nickel OR 05 ug/l 60 
18 Thallium OR 05 ug/l 
17 Zinc OR 05 ug/l 5 

A**— Boron ug/l 

9 Calcium ug/l 
. 20 Magnesium ug/l 

21 Aluminum ug/l 
; 22 Chromium, Hexavalent ug/l 

23 Cobalt ug/l , 

24 Molybdenum ug/l 
. 25 Potassiom ug/l ^oaao 
; 26 Strontium ug/l 

27 Tin ug/l 
28 Vanadium ug/l 

! 

-
' 

! 

1 r 

1 

i 



ENVinONMBNTAL 
TESTING ano CERTIFICATION 

\ 
"K 

Appendix E 

Chain-of Custody Forms 

1) A field Chaln-of-Custody form (CCD is Included for all samples 
shipped by ETC shuttle. 

2) An in-house sample Chain-of Custody form is included for all 
samples not shipped by ETC shuttle. 

3) Any additional Chain-of-Custody material provided by a client or 
by a client's sampling agent is also included. 

4) A subcontractor's Chain-of-Custody form is included for any 
analytical work not performed within ETC's laboratory. 

5) Analysis and Extraction Custody forms are included for the 
period the sample was in ETC's possession. 



mONUtNTAL 
;TINC »na CEATtFICATlOM 

Seal NO. PTCJoh# >. 

OF CUSTODY FORM (CC1) 

ny; 

: ite; 

!ss: 

Date Sealed. 

Phone:. 

SAMPLE IDENTIFICATION 

I I I I I I t I 
fcmnUkt COM 

/7gg 
iO^HOAti Portil DMC«i»i«on«r 

Point: Wtfe£a32L_lilMl£j Igl7l0l^l^|0| |/|^|gt?| 
SawtMCoet Y««> W<"*w ^om 10 IUXOM* SlanTm 

(Mil waulta 
•WtOM* 

nrvMMiOOi 
SianTa 

17400 M cteew 
llMMa MotXt 

W) OuiloH (01 Bottom Sodimvni—(Bl Surtoco Impoundmont (I) Loocnoto Cotioction Syt. (CI Otnor .. 
(SI Ri*#f/StfMm . (R) Gtnaration Point ... (0) Trtofmant FtcHHy (T) UHoOeton (U Soocily 

SHUTTLE CONTENTS 
BOTTLE 

ANALYSIS 
SAMPLER 1 UB 

Pt sue Presenr. ANALYSIS 
Flit rr/Ni Observations Observations 

l-t nJ 
tfvJl \hrUJi ff-ff'lin}' (^ 

P foJ- w 
A 

• 
CHAIN OF CUSTODY CHBO '4ICLE 

Shuttle Opened By: (print) 

Signature: 
U Date: rTime: 

t^fFT . 
Seal #: '-jq fp ̂  Intact: 

I have received these materials in good condition from the above person. 
Name: Signature: 

Date; Time: Remarks: 

I have received these materials in good condition from the above person. 
I^me: Signature: 

,ate: Time: Remarks: 

Seal#: •7<?7/A intact: 

JSEONLY Opened By: 
— - • /O rcK/io •f •QPAL « 

r/ '/p-'p 
V>7/V 

.Time: i :e-f> 
C0N6. /a-n 



CTf^ BNVmONMENTAL 
C I rcsr/NG CEPTIFICATION 
CHAIN OF CUSTODY FORM (CC1) 

Seal No. .35Qj^Zl_ETCJob# ^ 

Date Sealed ^'4/By: J -

Company: 

Facility/Site:, 

Attn 

Phone:. 

Address: :.CA \^Li. — (/0(p/^ 

SAMPLE IDENTIFICATION 

Facility: n\o\^\ I I I I I I I L ^ 
Q009 

Sample Point: 
SiattTm 

a«0 •» cwni 
fiapwo Hauo 

ICS 

SaufM COM YOIN Somow Oomi lO -nT "*** 
iitomMioM iioitMixr) ^ / trvMmooi 

Sourct CodiK FJlflff' 
Woll..(VV) OuMall (0) BottomSodimoni (B) Surlacaimoounomont (l| LaacnattCotloetionSyt (CI Otitat . 
Soil .. (SI Hi»af(Stfaam. iRi Gana'ation Point (Gl Traatmant Facility (T| LakaiOcaan (LI Soacily 

ix.. 

SHUTTLE CONTENTS 
BOTTLE 

ANALYSIS 
SAMPLER LAB 

No Type Size 1 Preserv. ANALYSIS mtpriN) ObservationB Obtorvations 

i /A 
s 

i 

• 

1 
V 

1 

CHAIN OF CUSTODY CHRONICLE 

JT /JJ_ \ Seal#: Intact: 1. 
Shuttle Opened By: (print) 

Signature: 

2. 

I have received these materials in good condition from the at)Ove person. 
Name: Signature: 

Date: Time: Remarks: 

3. 

I have received these materials in good condition from the above person. 
Name: Signature: 

Oate: Time: Remarks: 
«) 

LAB USE ONLY Onaniwl n^- Data: ^///^P 
/ ? f\ ^ ... /n. 

Shuttle Sealed By: (print) 

Signature: 

JI^Zo 
SMI#: -7^7^ '"tact: 

Time: 



HvmONUENTAL 
zSriMG stM Ce^TIFICAVON naiGiNAL 

OF CUSTODY FORM (CC1) 

Seal No. / 

Date Sealed. 

ETC Job # _ 

By: 

anyr 

Site: 

ress: 

WMI Attn.: Bob Bartholomew 

Chicago Incinerator Phone:. 312-646-5700 

Chicago. IL RECD MAY ' 51987 
SAMPLE IDENTIFICATION 

I|Q|5! I I I I I jJ I 
FtCMUylSlW Coo* 

/235 PE 
lOpiion*' tamow POMii 0*Kii»i«n*i 

Point: TtLi3\C\ I / iZi3 i51 Iff \oHy/.lO. 
SoiMCt COM 
(iteiii Mio«rt 

VQMI toman »«<n< lO 
inn iu*>«ri 

Si«n Otit 
(YVIMM/OOl 

sun Tm* 
atOOnr enciii 

EUDMO HOVt 
icomaotiiM 

CoMs: 
(W| OutMii (0) Bottom S«diinanii |B| Surtoco Imoounomani di Laoctutt Coiitciion Syt ICI Otnof 
(S) Wnuf/Slragm. .IB) GgnofalionPoini (G> TfMimgntFaeiliiy (T) Laiia/Ocaan lU Soteily 

SHUTTLE CONTENTS 

iXt 

BOTTLE 
ANALYSIS 

SAMPLER US 
ype Size Pre»«rv. ANALYSIS rilL (Y/NI Observationi Observations 

A Igal HN03 Radioactivity y 

B IL Cool (Seneral Y 

4 C 

®iL SNNaOB Cn Y 

B IL Zinc Sulfide Y 

\cetate 

, F 500ml HN03 Metals (dissolved) Y 

F 500ml HN03 Metals (total) N 

F 500ml E2S04 Nutrients Y 

I 100ml Cool4C Total Coliform N 

CHAIN OF CUSTODY CHRONICLE 
Shuttle Opened By: (print) 

Signature: 
J^cissr 

Seal #: 7 Intact: 

I have received these materials in good condition from the above person. 
Name: Signature: 

Date: Time: Remarks: 

I have received these materiais in good condition from the above person. 
^ ^ame: Signature: 

ate: Time: Remarks: 

Shuttle Sealed By: (print) 

Signature: ^ Seal»: intact: >^s 

USgQNLYQnnnnriRv /hnn 

" TCHQ »r> eCO( • W V y 

Time: 
rnwn 



>i. •. ; . . r 

CTr^ £Nv/«owMewrAL 
C ' W TESTING «ntf CCATIflCAriON 

FIELD PARAMETER FORM (CC2) 

ETC JOB #, 

Sample Point iV I / iz 
Sowie* COM Samow ^ini 10 

f • 

' ' ' ' ' 

I ' ' ' ' ' I L 
^unaE DATE 
orYMMooi 

STANT MMQE 
12400 Ht Cwcw 

FIELD PROCEDURES 

UAJ I I I I I 
EiAPSEO HKS WAXEN VOL IN CASING 

iGailonti 
VOLUME NUNGED 

IGAUOMI 

SAMPLING METHOD: 

Sampler Type 
A-SubRMrslblo Pump O-Olpptr/Bottl* 

"REnr 

Sampler Material 

Tubing Material 

B-ISCO 
&BiGdd«f Pump 

A'Ttflon 
B-MtttI 

A-Toflon 
B-Tygon 

E-Ballor 
F'ScooprShovGl 

C-PVC 
D-PI«stle 

C-Poly»tbylGn« 
0-Silicon 

X-OthGf 

X-OthGf 

X-Othoi 

ISNtOFY OTHENI 

ONEOFV OTNENI 

iSNECIFT OTHENi 

Sample Composited Y/N 

FIELD MEASUREMENTS 

1 I I Well Depth (ft) I I I 1 I I Well Elevation (ft/msl) 

Depth to Ground water (ft) Illicit Sample Depth (non-well) (ft) I I I 1 i I 

Groundwater Elevation (ft msl) I I 1 I I 

1st 

2nd 

3rd 

4th 

ISTO) 

ISTDJ 

1st 

2nd 

3rd 

(STD) iith 

Icq 
Sompt* TMNO 

•tSS'C 

•t2S'C 

•t2S'C 

•t2S'C 

I NTU 
TiMMdliy 

J I I I I I I !_! 

!_( 

leew pemwe 

Wflltt 

FIELD COMMENTS 

Sample Appearance: 
Weather Conditions:. 
Qthflp ty -^'30 />a ZeCTr or'— 

err- /g-^caraE* -729 Qc.2. Wrm ^rC^SZ9'^I 

FtLTERING: Use Chain of Custody (CC1) to indicate which bottles were filtered 

Sampler Employer 

I certify that sampling procedures were in accordance with applicable EPA state and corporate protocols. 

IDtui "aignawm ^ 

ORIGINAL 



CT/^ ENVmONMENTAL 
Lm I TE5VNG And CEHTIFICATtON 

FIELD PARAMETER FORM (CC2) 

ETC JOB #. 

Sample Point 
SouroCsd* 

TP 

\^\f \2.\5,Ci\ |li3>|5|5 
Samoit ^eim l.o 

'III' I I I 

FIELD PROCEDURES 

1 ' ' I I 
PUMCC DATf 
(TY MM 00) 

START RUME 
11400 Mr CMCA) 

ELAPSED HPS WATIP VOL. IN CASING 
I I I I I 

VOLUME PURGED 
IGAUMM 

SAMPLING METHOD: 

Sampler Type 
A>Subm«nilbl« Pump P-Oipp«r/Bottlo 
B-ISCO E-Bailor 
C>Btabd«r Pump P-Scoop/Shovol 

Sampler Material 

Tubing Material 

A>Tofton 
B-Motal 

A-Tallon 
B-Tygon 

C-PVC 
0-Plastic 

C-Polyathyltna 
0-Sillcon 

X-Othar 

X-Othar 

X-Otbai 

ISPICIPT OTHSia 

ISPtCIPT OTHER) 

(SPEOPT OTMCRl 

Sample Composited Y/N 

WMI Elevation (ft/msl) 

Oapth to Ground water (ft) 

Gmundwater Elevation (ft msi) 

FIELD MEASUREMENTS 

I t i I I Well Depth (ft) 

1 I 1 I I Sample Depth (non-well) (ft) 

UL. 

1 

1A 1 

2nBjl 

303 

4th 

1 «T0) tst 

1 ISTD) 2nd 

(STO) 3rd 

1 (STD) 4th 

1 CC) 

I I I I I i ttas* 

Samplp Tpnip 

•t2S'C 

•tZS'C 

umlem 
•I2S*C 

NTU 
TuiMdIty 

rpana 

<a«iar aaranwHt) uMte 

^mple AppearanceL 

Weather Conditions:. 
Other 

FIELD COMMENTS 

CC.7 

RLTERING: Use Chain of Custody (CC1) to indicate which bottjes were filtered 

Sampler . 
(Prtni) 

Employer-

I certify that sampling procedures were in accordance with applicable EPA state and corporate protocols. 

A 

I certify that sampli^ procedures wei 

ItAm (Sigiuium 



PTr^ £NW«0NM£NT4L 
C I li/ TESTING ant CEKVPICATION 

FIELD PARAMETER FORM (CC2) 

ETC JOB # - *5 (jUdi 
Sample Point 

SOM 

Tf- fllffjh 

ih2i;i5| 
Pwm 1.0 

FIELD PROCEDURES 

njHOI DAT! 
mrMMOoi 

I I I. 
START AUR6E 
(2400NrCMCA| 

I I I I 
EUkRSEO NM WATER VOU IN CASING 

IGAMSIIM 

J I I i I I 
VOLUME RURGEO 

lOAUenM 

SAMPLING METHOD: 

Sampler Type 
A-Subm«rtlbl« Pump 0-Olpp«r/Bottl« 
B-ISCO E-Bsltsr 
C>Blabd«r Pump FSeoop/Shwl 

Sampler Material 

Tubing Material 

A'Tbtlon 

A-Tsflon 
B-Tygon 

Sample Composited Y/N 

C-PVC 
0-Plastlc 

C-PptytthylRnp 
D^lllcon 

X-Othsr 

X-Other 

X-Otbei 

(SRfCIRV OTHER! 

OPeaFT OTHER! 

(SRECirr OTHER! 

Well Elevation (ft/msl) 

Depth to Ground vyater (ft) 

Groundvyater Elevation (ft msl) 

FIELD MEASUREMENTS 

i_i 
1_L 

Well Depth (ft) 

Sample Depth (non-well) (ft) 

Mill 

I I I I 1 I I 
i_U 

1st 

2nd 

3rd 

<STO) 

(STO) 

1st 

4th 

2nd 

3rd 

ISTD) 4th 

CC) 

SEfllpM T«mp 

•i2S*C 

•I2S*C 

unVcm 
•t2S'C 

unVetn 
•t2S*C 

MTU 
TuiMdlty 

nlw 

nlM 

(•RN 

(MMrpciamiw! 

Sample Appearance:. 

Weather Conditions:. 

Other 

FIELD COMMENTS 

^Z. 

FILTERING: Use Chain of Custody (CC1) to indicate which bottles were filtered 

Sampler Employer . 

I certify that sampling procedures were in accordance with applicable EPA state and corporate protocols. 

(SAUI (SlCfMtlNV! 

•••S'r, M 



\ 

bample 
Number 

Log 
Link 

i./M-.., 

Sample 
Vol. (ml) 

\ :• •• ' •• 
o-A Vol. ,mi)pK ^ 

\ • •» 
. -. t. J. s ' 

Commerds 

\ 

bample 
Number 

Log 
Link 

i./M-.., 

Sample 
Vol. (ml) 

\ • •» 
. -. t. J. s ' 

Commerds 

J'A ACX 'it oor rjo f o 5 o 

ShtO\ 1 o 5". Q 

LCi • (•:-o 1 c 5C 

^'LUOL 
/ 

\y S'S'O t o ^ O 

S; .^1 ory no 1 u> 5•r^ 

.SbiOX 0 to T o 

j-x LO ,5-0 

Lt CH ! 0 f-) 

J> 6 0 b CIC 1.0 5.CP 

CC ^?o / 0 5o 

OC fOO Id r.n 

OH f^o /O ^•o 

QC 6 S 6 'y / 0 5o 
QC(:<ioH St, lb 5o 
j^tcr « S20 hO 5.0 

FRACTION 

r_ r< 
^ r r ^ 

r o C. W lo r /ieC 

SPIKE 

Ami (ml) 

0 I ^ 

O f ^ 

.JZJL 

Cone. 

•±SAii^ 

Lot f 

/r ^(h 
ITA^Jy 
_Li r6 CA 
/r 'rCI 

L'tOH QC Batch ii / 

Analysis 

/;^P'i! fie :>r . -z-". 
^P'l ^Ffv; 

Matrix ri Lj 

Turnaround p ft n 
n... b'IkiP 7 

Extraction Method: 

Sap. Funnel . y 
Continuous 

Soxhiet 

Other 

COMMENTS 

0-e 
SURROGATE 

Amt. (ml) Cone. Lot « 

BN: 

I ^10: 

Set.iiB! / UPD/Suoervisor. 

h SK^Conc one.: QZZ>vaiou Soike/Surr. Verified: cJlVCU if^ki IkuJ^T h (..11 



- I r. 1 . , 1 i 

•;-tqutricc Ills: SI^-CMF 
securitsJ Code: u£ 
vr.annel «0 

5uL.--= qu-er.ce 1 
hetnod: : CE 
Dialoq-Prrf Farifi-Fiie 

#^Tipf Stop 
- 5 1 

150 P0St-*tl* Pcs.t-U'5h5# 
0 £ 1 

E'C" CC Lab 
Fract i on 
Supervj so 
Eitch »s 

Star.darc 

£ 
A IVQD 
^ /7i,p 

± IPIL 
JJM. 

i jzih 

A 1151 

Lonc 
PFh 
as 
Lo 

J-SiS-

.\JL 

Lot 
NO . 

i 
.\J522±^ 
.1 
.i-iE25£l 
I-Z52S2. 

£'.£_I-Z555JL 

.iZzSzZZ 
AJSSL 
.1 

J2^ 

It 
ianp1es 

Samp} Bt 1 # P - F i i « P-F i1c :iDii-F Sts-rtmt Smp-Mmt 
1 H£M«r,'r* 1 PH3S3i PN3331 100.0000 1 .00 0 0 0 0 1.000000 •> 
A. uC o9 C'4G PH3i32 KH3S32 1 0 0 , 0 0 0 0 1 .000000 1.000000 
3 P12 b 0 0.5 3 PH3933 hN3S33 1 0 0 . 0 0 0 0 1 .000000 1 . 00 00 01.! 
91260 1 . 0 4 PN'3S34 Pii3534 1 0 0.0 coo 1 .000 0 0 0 1.000000 

5 A1260 S.O 5 PrJ3B35 F:H3S35 1 0 0 . 0 0 0 u 1 .00 0 0 0 0 1.000000 
6 QC6904£S 4 PN3S36 RH3S36 1 0 0.00 0 0 1 .00 0 0 0 0 1.000000 
7 £66 06C^ PK3S37 RH3S37 100.0000 1 .000000 1.000000 
o 
w* S66 06iiJ. 4 PH3S35 hM3S33 100.0000 1.000000 1.000000 
9 S6605C Cf PN3S39 RN3B.39 100.0000 1 .00 0 0 0 0 1.000000 

1 0 S66 05qp 1 0_ PN3b40 RN3B40 100.0000 1 .000000 1.000000 
1 1 S. 6 6 0 2 TT PH3S41 PH3B41 10 0.0 0 0 0 i .00000 0 1.00 0 0 0 0 

S 6 6 0 3 PN3B42 FH3B42 1 0 0.0000 1-. 0 00 00 0 1.000000 
1 3 i:b6 04C-' 1 3 PN3B43 F.H3B4 3 100.0000 1 .000 00 0 1.000000 
14 tt 1 U 1 6 ti, 5 1 4 PN3:-:44 ?.H3S4 4 10 0.0 0 0 0 1 .000000 1.000000 
15 9 1221 C".5 1 5 PH36'»5 Ft'i3.94 5 1 0 0 . 0 0 0 0 1.000000 1.00 0 0 00 
1 b 9 1232 tO.S 1 6 P N 3 9 4 6 F.N3B 4 6 100.0000 1 .000 0 0 0 1.000000 
1 7 9 1242 i:.5 1 7 PH3S47 P,H3i'47 1 0 0 . 0 0 0 0 1 .00 0 0 0 u 1.000000 
IS 9 1 2 4 S u . 5 i S Pr'3B45 FM3S4S 1 0 0 . 0 0 0 0 1 .00 0 0 0 0 1.00 00 0 0 
1 9 91254 ̂ .5 1 9 PN3':'4 9 KM3949 10 0.00 0 0 1 .000000 1.000000 
2 0 9126 0 .0.5 2 0 PN3S50 PH355 0 100.0000 1 . 0 0000 0 1.000000 

m 

i 

V! 
A 



rc LABC../X.ORY CHRONICLE: GG-MS Dep nent 

•TE ...SHIFT 
ACTION 
-^.ENT C _ 

STANDARD 

P^g>F=6 

CONC 
PPM 

5"© 

LOT • 
NO. 

LOT 

/,n 
1 1 

QUENCEFILE^ 
•iT-HODFlLF ^ 

•O! 
hL. 

1 I 

fj— 
QUENCEFILE^ 
•iT-HODFlLF ^ /5.7^R lO 

FMF r.Af^r:' fifhC/^oc^ 
JAXk 

iLC£8£X 
^lALYSTfS) TntlJ T I 

,PPRYIS0R ' 
kTCHJ»'« /^UTOS"?. 1 

t*l.(AtI IMIVAU GCi t*l.(AtI IMIVAU GCi 

CURAENT 
CSOil STATUS 

STANDARDS 
UROATED 

CURAENT 
CSOil STATUS 

STANDARDS 
UROATED 

CURAENT 
CSOil STATUS 

STANDARDS 
UROATED 

0 

. .. NAME DATA 
RILE 

uL 
INJ 

ALS 
f Dlt. TAPE f SPECIALS 

(WRITE A TYPE) 
PLUS -

Y/N 

M. n r # 

'(dC10£2\/ >C'2SBf s.oU 1 LVL 
Tnc. 70«2,US >ClG^c 2 /J&JJA A€)C//0O6 r 

A'. 70521/S >C 25?/ 3 ^ikA 7 / 
"c 7rt5Z/i >C 252^2 > r V (ftl Js .it' • * . 

. f7lcno3a^)•^ > ""VN .0 DI?»./IVV-^/6.0Q 1 
f5C"7o52\/5; • > c * W.OD 

f 

IH=5U. 

^c_7o5^-Nvy :>c;n:5^c. 5-^ • 15:'^=. 

rDc- -)<oSIi.\/ »<• •i cv I( 
M er 1 

<r^r-:)oSGi\/ " CR •• 1 
o*—I oS^v7 1 C. le 

SC^C^OSNJS. 1 • ^D!3 [-V-r-r^s^/'S• . 

. •^Sl^Cc^C'TV -OLo7 ok\ Scf.oT^y } 

' -sc^f.o^v - 'l-S-UC?, i 

I'Sooo^R- 'OSJUOH >CC,nMv& 
1 

>C^oS , J s (1/ V 

-/^C70=»7\/.S ^K2j,e(, su 7 4 i^LUiStU 

^/l(;7552fS j 1 
• ̂7osulS ^CXicB 

'P^^PS >UUfi ii\} MM 
r>nuo 1 his fix i}.)& 

ac 705tl/ir 2, Oi : 1 ec Tb.w >curL *r _ 3 0^ 



'l»>wc ••• DRATORY CHRONICLE: GC-M. gpartroaol. •7^ 

DATE 
FRACTION 
INSTRUMENT _ 
TUNE FILE i 

JL 
7L 

SEQUENCE FILE /OhC. 
^ET+HOD FILE ^ 

lOFILE 
ANALYST(S) 

: • 
SUPERVISOR ^ 
BATCH r%_jnSi5Z 

•^fASI INITMU 

CUftftENT 
CSOS STATUS 

ACO 

WIA 

STANOARBS 
UPDATES 

OATt 

•T 

STANDARD 
CONC 
PPM 

LOT • 
NO. 

LOT 1 
VOL M 

• 
\JJ/, 1/.^/ . 

m 

f<fj ̂  ̂ >^2^— • 
• 

NAME DATA 
FILE 

uL 
INJ 

ALS 
1 OIL "TAPtl ~r SPECIALS 

(WRITE A-TYPE) 
PLUS 
Y/N 

,0C76SZ^J^ >C2U(h ? 17^6.. h/aAi/L 
-s n-7 V 1 

<- • 
Otf 

V " V -1 r. 3 Ck. io.-^€ 
v.:^o\"7 L/ V » \i nV 

nc ̂ c>s-zi>/ . lY 
;Dr-i=t ;:x. •f 

. 

. 

3 
% 

f • 

f 
J 



£ • 0 Ci*i« LABORATORY CHRONl irQC-MS Department L 

3*TP ^•n//y£ gMIPT 
r 

-RUMENT g. 
• FILE 

S DUENCEFILE. 
it>T.HODRL? J £±t£31. 
10 FILE 
A 'ALYST{S) 

SUPERVISOR ^ 
3MCH#'s_M2C15ii-

inlAII. iMiTUU 

CURAENT 
CSOS STATUS 

kt 

w 

STANDARDS 
URDATEO 

0*TI 

STANDARD 

m S£. 
'^P/V fl twr/TP 

CONC 
PPM 

S"« 

2:^ 
2.3 

LOT • 
NO. 

4m 

LOT 

4:r) 
J. 

{C> 

LC 
ZH. to 

•T 

NAME DATA 
PILE 

uL 
INJ 

ALS 
1 DIL TAPEf SPECIALS 

(WRITE A.TYPE) 
FLOS 

Y/N 

• ;p-.^ • -•• 5i£'3>in •I:.?' • 
. c ot.:vt 

' -Qvnas^v >£Sii8 SAWL Olc. C^.-z? 

>£3IIR lS-5- A l.Ji (TS: II. 

VCioSWL/S >d S 12.0 5.JU l/n: 6 

/'Jpr *5 P ? / 1.1 (OjjjL, '1 'r ., lOMo • >£S(a.i T'UJU tr.rz 

P-6F»i >e.s iz6 Ot, iY.-Tt. 

SAOlOCrV > £ S1 TKO. MZfSi %<' 0^0.^ /a*:y4. 

/(^ 4,.JL APf 

Sl^UOiV >£1(20 

,<^L,UOiVS >£112.-^ 
J 0 0 ^ 

lA eJ,.i 

=>£1/28 C<wC ov 
' ^'SuLrs?\J J 

SJ} • DJ 

J3:a 
Q^nir?a/ip U (tDSIf 

F". o r/t/3 P«4.r«2iiK i'.ID 
^)Q^C\n\nL\f >E:'?I 3 M •S-i Jil r A(Lac 

^7)r'7r\'^Ki\/<. A 
s PQva,*? I.p, M 

r fiFA >PJ?i*37' u 6L SF7>137 0 
-C->?C7nS*A/.^ ' >* (1/a»tvn-.<;U. ' 

r-S-P mum jl^n 0 
orToSH^S &3\^ irtj fPY 
Qa7c:SH\/ >1 1 vi 



(• 1 '• 

ETC lltumc M LABORATORY CHRONICLE: GC MS Department 

DATE _SZiilZ£2__SHIFT 
FRACTION l44yrV(^ 
INSTRUMENT E 

Pi 

TUNE FILE 
SEQUENCE FILE. 
METHOD FILE 
ID FILE P/»q \ur-
ANALYST(S)^jSZ. 

SUPERVISOR 
BATCH#'S '(\ \j 

INITUU 

CURRENT 
CSOS STATUS 

STANDARDS 
UPDATED 

STANDARD 
CONG 
PPM 

2^ a 

LOT 
NO. 

LOT 
VOL. 

Wrr 

ACQ 

Wl» 

OATCL 
•r 

NAME DATA 
FILE 

7 

uL 
INJ 

ALS 
• • 

OIL TAPE# SPECIALS 
(WRITE A-TYPE. 

PLUS 
YIN 

0( e'3w^ CfiiiPD/ ]?)[AJ AP^ 7 ^•0,1 
OgChO ZLAM 4 ' /Or'T? 

Mri, 
e^m-S' rjkL • 

-
O

 

<
 

e^fk. (TV •t'.? ^ 
f^^/47 (JY' is.x 

v Ml* 
ut.D<:\iR c;>^ 

c:uuo2.cwi-

1V/ \e%K\ 1 A/r, 
•M»vSTr7/?-7 \s:7^ 

M,C,0?.V e-^152. •0 •^iuJ I'.ino 
W (A^/C;^ -7t 

?^7 
r=-7i.«?^ 

./U6 
•7ncrH\/=^ ESV57 Afc H.O afK/btre 

/00.7r>SM 1/.5 f 7 ' 
Car 7r»«s«-»v<v E.aisq CBCAW I /oJZ. .. 

^ (^d^ns'^vc. E:3l UTS t y^/har 

p-RcR ESIC,\ PS.<?1 

T7r.705,'IV E?ilc,a a l/r- w 
fiX'DOS^V /tkfe 
Oaios<^v ' ^ 071^ 

6./3 :i.v £716? iV.SI 

J 
s 



U I > rUTiNC M cf*ri>iuriOw LA.. ..I^ATORY CHRONICLE Sh...r'ie Preparation Departmen 

-^ Samoie log Sample Extract Vol. (ml) 1 Cammftntc 
Number Link Vol. (ml) Acid 1 BN DER BN 

v 
a ^UC2^ qi'li /.<? /.o hO Pf'i, If 
i 

/.(? AO hO 
\ 
1 

+ 
5 6^:^/ /.t) 1.0 ho- 1 

T ho hO 

Z/ee-'/ crSc' /•O ho ho- vV 

Sbo 5 ? 9-/I77 ICC^ /•o ho hO ftfs/en),,o.xr •» 
5^059 J/ icct.' io /O ho . 

'f" ; •• 

f 
r ^(C /.o ho AO ( Cril D •i 

,S6r=k^ cilc ho ho ' 
\ 

t-OA - . f 

u 

1 > 1 1 1 
>bc>i:>-r 1.- U I'- ; 

pt-OfV C51^1 51 l.o (.0 iO 
i 
1 
1 
1 
1 

r S \1/ 1.0 ro h'O 
« 

'pl7'>l / C\CiC, ho /o (•Q ftW/-r 

11'=^ 773 Z e^. /.o hO hO 

n7733 \l / AO ho ho \ , f 
P* 

i q^r ""TtTJ— fP 
\j 

ey j CT i , ^ \ ,7 , 
1 t 1 1 

1 W / r Mm I 

K \b\oJi 0 y-oy i * 1 1 1 . Mssaiismssipm 
» _ . ̂  / 1 1 1 vv^ 1 • IH.fi 
!:$I6VD 1 vl^ 1 1 1 1 

I' _i L J i J Jo 1 1 1 1 
1 

1 

V 1 1 0 1 i i icPih \Q / 0 h'O 4/ 
irrr.. 1.0 /•Q h.o 
irrA ho hO 1.0 

! yc^uoC'fYi^ •mo f.o hO h'O 

1 rr>'.cr-^^ ^CC f.O fO , h'O 

OC Batch f ^96 2^ 
Analysis 

ArrZ/h-lO fffi/A . 
I A-tf/• 

Matrix _ 

Turnaround ^ 

DataSUrt 

Neutral 

Base _ 

Add — 

Derivitized BN 

Extraction Method: 

ZZH Sep. Funnel 

Continuous 

Other 

COMMENTS 

. A, J . J » 

tizMiLh STU. 

,s,i„ 

jj]''f -J.. - • • . .- • • 
cVtrafftinff A /• 

BN DER: 

BN CONC; JS^Ji 

ACID rnnr/f^c^L'-^-^ 
SupervlsoT'^t/litYr Wifie,; . 

5C 3PK« S-/>v 
FRACTION SPIKE . SURROGAT E5 

Amt (ml) Cone. ^'ihth. Lett Amt (ml) Cone, ^ri Lot t 

1 1 < iv./yv? /<-. :i3o 
A(^./>yv! -Ii \f- .i.V/'Vr 
^jf hx \, 1 r. .'JTMCO 

A'/ S'X • 1 c. ny: /c»y^ 
op^rifji 1 r irC /S-' 

• 

Vry, f C 5C//or 
ETC POMM ttl3 ^ 9^ 



C t UttfHC CIS 

r 
ti»<jtiO« 

* 
LAbJRATORY CHRONICLE: GO-MS department 

DATE <;W|FT CONC LOT 1 
— < 
LOT 1 

FRACTION STANDARD PPM NO. VOL 
INSTRUMENT -7— 
TUNE FILE AITJTDO/ T/J / . /^ai 1 
SEQUENCE FILE <: n/rr J Tr-S y 4»?'rV 1 

METHOD Fll F nc.tr)?^Th nr -rr T <a0.^ag AO /TFM, /i 'Sk e,/sTn 
ID FILE Rfj ^rn JIT rr : T JaP./tjO.AO . Utyy 

ANALYST/St 
A/ / y'ff) 

SUPFRVISOR roi3inHL^ 1 

BATCH #•«- fiit cttnD t,e. tf AP^.Anh^-nyrrr TT -r " 
TTT.rr.T i 'SP/ to r 

4^3 J f cX 1 so. r^D' /Ci 
4^3 J f cX 

C IMITUU 

CURRENT CTAuniDne iL 
.CS05 STATUS UPDATED UPDATED 

ACO DATE 

Wl» •T 1 1 

NAME DATA 
FILE 

uL 
INJ 

ALS 
« OIL TAPEI SPECIALS 

(WRITE A-rrPQ 
PLUS 
Y/N 

/^/V / /9 /; tl 

7^/(/4 TTT 7TMT37 ;> . 

rr 3 r j&uAs 
-r 7JM73*7 V J _ m 1 yjuiuo -T 3 APR A, J 

-TTT 4 

•rr >rq7*A5 7 1 V aAPAAR 
T- \ yrrsiui / ) 

Tcs^'t AT It >SU7VV 7 3^/f DP'oa 

Gcc.'^osi r /o , 

c. 
nr fi5r5i?rv >jrvjwt u 

F,c,An<rr S >3-V7V7 /S 

stCiorc/? 7.TN 7WX I*. 

>TV7>/<f JH 

S>c^»nQ r >JW7^l> tS" 

yj^isi lt> 

5 Coo RC >:TN70 n -

S77.',/r >jrv7r3 // 

^17 >JH75V 
i 

/«7^/9^yV >34 7 iTiT As n-r? —A 
S/y/4 .ST-Z) 77" >J" Y73-C 

Aj^.sTf) rr >. TW7S7 0IO 

7.TW 7^^ 
1 

.5 Ao.CjP C 7J'U7S'9 



n-
CrarnaOkMrxfli 

I ' USImc, «'•* LABORATORY CHRONICLE: GC MS uepartment 

E <?H|FT 
I / 

'JT 
STANOARO 

CONC 
PPM 

LOT 
NO. 

LOT 
VOL 

JEFILE !!/!)/>i 
JUENCF FILE 
rHOO FILE PiCT 
•ILE ybr-A ) ̂  ^ 
ALYSTfSl -to 

» 
?PRVI<?nt9 /jM/yvnjxt 

1 
1 

inCASI tMITUkU inCASI tMITUkU -

CURRENT 
CSOS STATUS 

STANDARDS 
URDAVEO 

CURRENT 
CSOS STATUS 

STANDARDS 
URDAVEO 

CURRENT 
CSOS STATUS 

STANDARDS 
URDAVEO 

) OATCI V b 
•T 1 

NAME DATA 
FILE 

uL 
INJ 

ALS 
f 

OIL TAPCI SPECIALS 
(WRITE A-TTPE) 

PLUS 
Y/H 

6775.<#^ >TV76./ 

S >^ 7 . 

>TH7t1 A? 

Wi&AoA.g, 

>J-V76r 
-. • 

>J*V744 

>JY747 • 

fiut^TT >JV7£.>^ A:. 3 

f^PSl&A/A-rr 

- .S.S-ffV9(L >:piT72> ^Lr-
Src.'il^r >3^77/ 

(^Ch^lL r L >JH7i3 57 

SA JsVD C_S '>JV77_i 

S(.2^Rr >jy7 7V 

>3^77.^"" XO 

5 ftot^nr 7JY77A t/l 

>JY777 VJ 

SCnr)(.r >.TY77i' V.5, 

Tio U ff?;^ 7JS775 w 
^4.jJA ^Th 7T .>JY7^D 

« 
Vi" 

• 

TT yj'yySi % 

5^6rtn7r >0^7 (?3 

S £.00 *5 r >J-Y712> V/ 
• 

5^oo«rr >JV7j7 Vf 
^7gr,s-fc 7JV7f.r 



r«r**0«iWrirT4i 
us(««e LABORATORY CHRONICLE: GO-MS Department \ 

DATE SHIFT CONC 
r 

LOT 
|1 • 

LOT 
FRACTION hrp ON STANDARD PPM NO. VOL 

MNSTRUMENT. ^-T-rrol 
VOL 

-TUNE FILE ^ HCP 500 

SEQUENCE FILE AhUI zoo 
METHOD FILE ftHf P . _L lOU 

ID FILE Trt^P («4 n%\i. 

ANALYSTrSI HAI .CnT 5isi ,. NOO 

SIlPPCiviSOR 
BATCHES OCLtOT .(JrL'i-)L. 

i»vi*sf mimu 

CURRENT STANDARDS 
UPDATED 

1 

CS05 STATUS 
STANDARDS 

UPDATED 

ACQ OAT(| 

w .T 1 ^ 

NAME DATA uL 
INJ 

ALS 
f 

DIL TAPEI SPECIALS 
(WRITE A-TYPQ 

PLUS 
Y/N 

TVV,Y "T-NOS*\ 1 fttL \<.V 

MN -iU 7T|- TMG^7 2 . 

IT • ^ v:i\ 1 

miv 5 ot: ll'.of 

^^^qr^7C T^D5-C-
. Qrc,Po?cs xMori- 1 

SL 
5COC.D^CS THOSS q 

5C»^0^C«? XMOLo lo 
s ^fohMr TMOC-I tl 

SCO09P T^lOtol IL 

c_ X^ots It 

so 4,o>ac •nob5' \T 
'T?»-»4 miY TMOlo'r K aC ^\eV 

S Lf.Zi-^C. K 
SC,6,C5MCL 

S Co G»o Co C 
sa.<:M c. >icni • M i\ 

11 1 
5 (oO "TPr 2->, 

l<r^4 r «C 
• 

_.Met -irl -U TMIOI 2 0^ M'A, 



C I W TtlTi0tC ̂  c LABORATORY CHRONICLE: Sample Preparation Departm 

Sampi* 
Numbor 

Log 
Link 

Sampla 
Vol. (mO 

Extract 
irA Vol. (mnp«r Commsnts 

fi..kOK •i 1 (kr i' 3 O 1 o 5 o 
1 

/ i^O 1 o 5". Q 

J-J t:: y 4 r:-o I c 5C 
Si bO L 

I 

\/ / o 9 0 
S;^OS= rno / 5-n 

• 

SbiCX s, ! O S'o 
Sx r^o ho 50 

S LL DH Jj (:0O io «; .« • 
i t CO t Ty CIC 1.0 

CC fe / 0 

OC i.'ib'i SI fO o 10 
0= 6": 0 4 r^o /o ^•o 
°= 6 "i 0 f *1 rio / 0 5o 
ocb'io'i *> 'TFO (0 5Q 

520 1.0 5-0 

Sx 
Si 

QC Batch • 6 /^V 
4P'TfVc/-: 

• q /4gj>r ' -

''Pr-r 

Matrix H ̂  0 

Turnaround KJ 0 R 

'y'lbtri 
Extraction Method: 

Sop.Punn«l y 

Continuous _________ 

Soxhiot __________ 

Othor ' 

COMMENTS 

FRACTION SPIKE 
Amt (ml) Cone Let# 

5r Xfo 0 1 /r it/A 1 1 r I. iT 
T*. i>\D o.f ^ •»V-rP WJ " 

e-rnl 

^ r 0 C L lor y«Va /r <fO-7 

1 SURROGATE 

1 Amt (mO Cone. 1 1 Lot a 

BN: 
ACID: 

Sdt-Ufi: 

BBPConc 

UPO/SuDdnrisoR 

one.:Spiko/Surr. V«rifi»± 'l.UJL 



8:10 PM SAT. 
•Sequence file; 
Security Code: 
Channel #; 13 

13 JUNE, 
S164AA 
QA 

1987 ETC CC Lab Chronicle 
Fraction T*crr C 
Supervi sor ':rsiO 
B^tch Qg- UAOM 

Subrcquence 1 
Method; M6904TSQA 
Dialog-Prg P»ra«-Flle 

Standard 
Cone 
PPM 

g-BI, i Pt. 
JLd. 

tWshs 
5 

• Peps 
5 

iso Post-Btli 
0 0 

Stop 
1 

Post-UshT# 
1 

I P£tT 1 O. i ,o I 
1 P,f ft/ PEsrXtoteutAlo.. fl.ai 
1 KP^lPmtT CA.. I I 
i ArPft/ PBfraaa cA... xct LO.I.O a.ci 

Lot 
He. 

AjB^fcdLl 

1 tLAoiral 
' Mgir na CA^. 

IbahSI 

tbft«r7 I 
'bAbh I 

I 
' j^e/petr 3 

I miuL-A. 

p ar I 
» It. anal 

*3 

^ -axLJ x.s I ifcwi 
t fl.Qf \ a-xnt t 

o.osr 

Saeple-Haott Btl# P-File ft-File XDil-F 9td-Aet Sep-Ant 
1 HEXANE 1 PH4051 RN4051 100.0000 1.000000 1.000000 

• 2 QC6904G 2 PN4052 RN4052 100.0060 1.000000 1.800000 
• 3 TEMP A 3 PN4053 RN4053 100.0000 1.000000 1.000800 
• 4 TEMP B 4 PH4054 RH4054 100.0000 1.000000 1.000000 

5 TEMP C 5 PN4055 RN4055 100.0000 1.000000 1.000000 
. • 6 QC6904GS 2 6 PN4056 RH4056 100.0000 1.000000 1.000080 

S6603C 7 PN40S7 RN4057 100.0000 1.000000 1.000800 
8 S6603CS 2 ' 6 PH4C58 RH4058 100.0000 1.000000 1.008080 
9 ISO 1A 9 PN4fl59 RH4059 100.0000 1.000000 1.000000 

' 10 HEXANE ! 1 0 PN4060 RN406d 100.0000 1.000000 1.000000 
1 1 ISO IB 1 1 PH4061 RH4061 100.0000 1 .000800 1.000000 

/ 12 HEXANE 12 PN4062 RN4062 100.0000 1 .000000 1.000000 
13 tso 1C 13 PN4063 RN4063 100.0000 1.000000 1.000000 
14 HEXANE 14 PN4e64 RN4064 100.0000 1 .000000 1.000000 

' 15 TEMP B 15 PN4065 RH4065 100.0000 1 .000080 1.000000 
. 16 OC6904CS 1 - 16 PN4d66 RN4066 100.0000 1.000000 1.000000 
•^17 S6602G 17 PN4067 RH4067 100.0000 1.000000 1.000000 

18 S6602GS 1 : 18 PN4068 RH406d 100.0000 1.000000 1.000080 
19 ISO 2A i 19 PN4069 RN4069 100.0000 1.000000 1.000000 
20 ISO 28 20 PH4070 RN4070 100.0000 1.000000 1.000000 

;• 21 S6604G ^ 21 PN4071 RH4071 100.0000 1.008000 1.000000 
• 22 S6605G ^ 22 PH4072 RN4072 100.0000 1.000000 1.000000 
•V23 S6605CR i 23 PM4073 RH4073 100.0000 1.000000 1.000000 
•24 S6606G 24 PN4074 RN4074 100.0000 1.000000 1.000000 
25 TEMP B : 25 PN4$75 RN4075 100.0000 1.000080 1.800000 
26 ISO 2C 26 PH4876 RN4076 100.0000 1.000800 1.800000 
27 ISO IB ^ 27 PN4077 RN4077 .1 00.0000 1.080000 1.000080 
28 7NDIVA-. 011 28 PN4078 RN4678 100.0080 1.080000 t.000080 

. 29 INDIVB-.OS^ 
t 

) 
29 PH4079 RH4079 100.0000 t.000080 

. ; 

1.060000 

e. ̂  

#) 



n :• H I •''iMf I If 
• f |i- \ K 

•:17 PH FRI19 JUHE. 1987 

•

tmnc* fil«i S170AB 
jrity Codt: 02 •-

f .«nncl ti 17 

F'ib««qucne« t 
1 :thodi n6904CiQZ 
L*alog-Prg P«pam-File 

• ishs tPmps Stop 
5 5 1 

;o Post-Btl# Po*t-Wsh»# 
0 0 t 

jnplcs 
Saaplc-HaBc Stit P>Filc 

1 HEXANE 1 PNS39I 
2 0069040 2 PH5392 
3 TEMP A 3 PN5393 

. 4 TEMP B 4 PN5394 
!5 TEMP C 5 PH5395 
6 QC6904GS 2 6 PN5396 
7 S66e3C 7 PN5397 

S6603CS 2 8 PN5398 
ISO 1A 9 PM5399 

iC HEXANE 10 PN54eO 
Ii ISO IB It PH54ei 

HEXANE 12 PH54a2 
13 ISO IC 13 PH5403 
M HEXANE 14 PH5404 
tb TEMP B 15 PH5405 
16 QC6904GS 1 T6 PN5406 
17 S6602G 17 PN54e7 
19 S66C2CS 1 18 PH5408 
19 ISO 2A 19 PH5409 
20 ISO 2B 20 PHS410 
71 S6604G 21 PN5411 
;>2 S6605C 22 PN5412 
23 S6605CR 23 PNS413 
24 S6606C 24 PN9414 
25 TEMP B 25 PH5415 
26 ISO 2C 26 PH5416 
27 ISO IB 27 PM5417 
28 IHOIVA-.05 28 PH54ie 
29 1NDIVB-.05 29 PH5419 

I. 

ETC GC Lab Chi;o 
Fraction _ 
Supervisor 
Batch *s 

Standard 

&— 

hronicia , 

n 

I. // 

IS 
t* 

SSZZT 
& 

R-Fila 
RN5391 
RN5392 
RN5393 
RH5394 
RH5395 
RN5396 
RH5397 
RN5398 
RKS399 
RH5400 
RH5401 
RN5402 
RN5403 
RN5404 
RH5405 
RN5406 
RN5407 
RH5408 
RK54e9 
RN54I0 
RH5411 
RN54t2 
RN5413 
RH5414 
RN5415 
RR5416 
RK5417 
RN5418 
RN5419 

XDi 
100. 
100. 
too. 
too. 
too. 
100. 
too. 
100. 
100. 
100. 
100. 
1 00. 
100. 
1 00. 
1 00. 
100. 
1 00. 
100. 
1 00. 
100. 
1 00. 
100. 
100. 
too. 
100. 
100. 
too. 
100. 
100. 

1-F 
0000 
0000 
8000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

Q't>S i ^^771 

Std-Aat 
1.000000 
1 .000060 
1.000000 
1 .000080 
1 . 000000 
1 .000000 
1 .000060 
1.000060 
1 .600000 
1 .000000 
1.000000 
1.008000 
1.000000 
1.000080 
1.000000 
1.000000 
000000 
000008 
000000 
000060 
000000 
000000 

1 .000060 
1.000000 
1.000060 
1.600000 
1.000000 
1.000060 
1.000000 

Sap-Aat 
1.000000 
1.oooooo 
1.oooooo 
1.000060 
1 . oooooo 
1.000060 
1.000060 
1.000060 
1.000000 
1.oooooo 

oooooo 
000060 
oooooo 
oooooo 
oooooo 
oooooo 

1.oooooo 
1.oooooo 

oooooo 
1.080000 

oooooo 
1.oooooo 
1.oooooo 
1.oooooo 
1.000000 
1 . oooooo 
1.oooooo 
1.000000 
1.oooooo 

1 

1 

^ 0/^ 

/.T" 



2:5ti PH FKI , , 12 JUHE, t -587 
Sequence tile: SlbOAC 
Security Code: Pi3 
Channel #: 3 

: uh i-eauer.ce 1 
riethodi I16904F:PQ 
C'ialog-Prg Param-File 

ETC CC Lao Chrc/ijci 
Fracr:en 
Super vi i.C'r_ 
Eaten #r 

Stanoard 
Lonc 
PPM 

Lot 
fio. 

tHJshs 

-WB. xT 
T-C 

.1 e.i 

.1 \j£u 
I IP _ 

.1 .1 
5 5 1 1 1 n.r 1 1 

1 i Ld 1 i 
( f so Pest-Btl# Post-yshi# 1 — I 
1 i 
( f 

0 0 1 1 1 i i 

'anples 
Sample-Hame Btl« P-File R-File y.bil-f Std-Httt 

J HEXHHE 1 PN2946 RN2946 100.0000 1.000000 1.000000 
2 GC6904G 2 PN2947 RH2947 100.0000 1.000000 1.000000 
3 APS I 0.1 3 PN2948 RH2948 100.0000 1.000000 1.000000 
4 APS I 0.5 4 PN2949 KN2949 100.0000 1.000000 1.000000 
5 APS I 1.0 5 PN2550 RN2950 1 00. oo'oo 1.000000 1.000000 
6 APS II 0.1 6 PH£951 RN2951 100.0000 1.000000 1.000000 
7 APS II 0.5 7 PN2952 RN29S2 100.0000 1.000000 t.000000 
8 APS II 1.0 8 PN2953 RH2953 100.0000 1.000000 1.000000 
9 QC6S04G3 3 9 PH2954 RN2954 100.0000 1.000000 1.000000 

1 0 S6604C 1 0 PN2955 RN2955 100.0000 1.000000 1.000000 
1 t S6604GS 3 1 1 PN2556 KN2956 100.0000 1.000000 1.000000 
12 36605G 12 PH2957 RH2557 100.0000 1.000000 1 . 0 0 0 0 (' 0 
13 S6605CR 13 PN255S RN295d 100.0000 1.000000 1.000000 
14 36602G 14 PH2959 KN2959 100.0000 1.000000 1.000000 
15 36603G 15 PN2960 RN2960 100.0000 1 .000000 1.000000 
16 36606G 16 PN2961 RN2961 100.0000 1.000000 1.000000 
17 APS I 0.5 1 7 PN2962 KN2962 100.0000 1.000000 1.000000 
18 APS II 0.5 IS PN2963 RN2963 100.0000 1.000000 1.000000 

Y 



C I Vi^ rftriNC Ma C(« ccwriaiCirKM LABORATORY CHRONICLE: Sample Preparation Depart: 

Sampla 
Numtiar 

Log 
Link 

Sampla 
Vol. (ml) 

Extract 
Vol. (ml) 

1 
Commantt 

Sf^CCZ, Z)0(a^ 

^Gc-o ? 5-0 

ao r-o 
* '• 6/0 

SL-C^C'^ • J-Od $%c 

0 

5-C 

0' L> * SoC ^.0 
s sso 

j-4<oS R sio ^•0 

QC Batch n 

Analyais ̂ ^9Cf' ' 

Matrix 

Turnaround 

o«to nja 7 
Extraction Method: 

Sap. Funnal 

Continuous 

Soxhiat 

Othar 

FRACTION SRIKE 
Amt (ml) Cone. Lot# 
1.0 a#a>*y/i-r 1*^ Ifi 

1 1 vr^u 
\ 
1 (fltf 

SURROGATE 
Amt (mi) Cone. Lot» 

COMMENTS 



^. Vint -NT, 
TBSriNQ and CeftTIFICATIQi^J 

# 

jm 23. 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 -Acld/B/N/Pest Compounds- GC/MS Analysis Data (QR59) 

WJ 24$ :• ;;>i?t7()438 :12591® 
' -

mi 
IS? • 

Compound 4t 'l 
RocuKt 

Conceit;': Hoi*» 
ufl/l 

QC RopllcaU 

iufl/y 
IJoiiiid. 
iitig/r;.: 

QC Blank;indSplkod Blank: 

Blank 
Data 
u«/l 

Conoa^, 
Addod 1 

i;?ua/i 

: 
It"?*;? 

QC Halria Splka 

Uiniplkad 
Simple 

ftiia/ll-f 

Concen 
Added ? 
Ufl/1 S 

Reeev; 

288 Phonacotln 
289 Phenol 
299 2-Plcoline 
303 Pronamlde 
310 Resorclnol 
312 Safrole 
323 I,2.4.5-Tetrachlorobenzeno 
330 2,3,4,6-Tetrachlorophoiiol 
331 Titraethyldlthlopyrophospha 
353 I,2,4-Trlchloroban<eno 
359 2.4,5-Trichlorophenol 
360 2,4,6-Trlchlorophenol 
368 (ri$(2,3-Dlbrofflopropyl)phot 

Benzoic acid 
Benzyl alcohol 
Dlbenzofuran 
Isophorone 
2-Methylnaphthalono 
o-Nltroanlllne 
m-Nltroanlllno 
4-Chlorophanyl phenyl ether 

criy!* 

NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
IND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

It 
1.6 n 

II 
II 
II 
II 
II 

2.1 
n 
2.9 

I 
I 

II 
2.4 

II 
II 
II 
4.5 

98.2 
91.5 
86.6 
IIS 
ND 
131 
121 
111 
ND 

81.9 
79.1 
75.9 
IND 
ND 
127 
122 

87.8 
128 
101 

79.1 
80.8 

100 
75.2 
91.5 
137 
ND 
157 
145 
128 
ND 

83.1 
81.8 
79.1 
IND 
75.1 
141 
151 

97.9 
157 
139 
106 

96.2 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
IND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

150 
100 
150 
150 
300 
150 
150 
200 
0 

100 
too 
100 
500 
100 
150 
150 
100 
150 
150 
ISO 
100 

77 
105 
104 
90 
0 

101 
101 
66 

88 
80 
98 
0 
87 
91 
102 
95 
104 
90 
75 
103 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
IND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

154 
03 
54 
154 
308 
154 
154 
206 
0 

103 
103 
103 
513 
103 
154 
154 
103 
154 
154 
154 
103 

64 
89 
56 
75 
0 
85 
79 
54 

80 
77 
74 
0. 
0 
83 
79 
86 
83 
66 
SI 
79 



ETC ENVmONMENTAL 
TESTING anti CERTIFICATION 

Comments on Specific Fraction 

B/N/A: 

The 00 Blank Soike and 00 Matrix Spike yielded variable recoveries. All 
recoveries were manually verified. 

The following compounds yielded OX recoveries for both soikes but were detected in 
the calibration standards used for this analysis: 

3.3'-Dimelhoxyben2idine 

Hexachlorophene 

Resorcinol 

The following comoounds yielded low/no recoveries but are considered 
normally variable; 

3.3*-Diniethylbenzidine 

2.4-Dinitrophenol 

4-Nitroohenol 

Hexachloroprooene 

Isosafrole 

1,4-NaDhthoauinone 

N-Nitroso methylethylamlne 

Benzoic Acid 

J 



Page 1 of 2 

ril» >J4744 
>pk flb E719 

6eee-

6«e»-

5200^ 

4000 

4400^ 

4000-

3600-

3200^ 

2000^ 

2400-

2000-

1600-

1200-

000-

400-

69 
/ 

RP8/>Hfi("J 
CNH 

TEST MIX 

190 

127 
/ 

110 
\ 

i L 
00 1^0 1^0 

442 

206 
/ 

224 
/ 

Jul 
296 
/ 316 30S 

J / 

SCAn 1726 
21.01 mxn. 

rii0 

7I00 

^0 

|00 

-70 

•60 

|06 

:30 

^0 

'10 

Ti 
200 260 300 

TABLE 2; METHOD PERFORMANCE DATA (aR23) 

GC/MS Tuning Data - Decafluorotriphenylphospine 
Analys is 

CDFTPP) for Base/'Neut ra 1 

X Relet ive Abundance 
Ion Abundance Base Approprlate 

m/z Criteria Peak Peak Status 

51 30-60S of mass 198 58.59 58.59 Ok 
68 Less than 2% of mass 69 .82 1.12 Ok 
69 (reference only) 72.85 72.85 Ok 
70 Less than 2\ of mass 69 0.00 0.00 Ok 
127 40-60X of mass 198 48.77 48.77 Ok 
197 Less than IX of mass 198 0.00 0.00 Ok 
198 Base peak, lOOX relative abundance 100.00 100.00 Ok 
199 5-9X of mass 198 5.52 5.52- Ok 
275 10-30X of mass 198 17.16 17.16 Ok 
365 Greater than IX of mass 198 2.02 2.02 Ok 
441 O-IOOX of mass 443 9.28 66.01 Ok 
442 Greater than 40X of mass 198 71.91 71.91 Ok 
443 17-23X of mass 442 14.05 19.55 Ok 

Injection Date'i 
Injection Time: 

Run No: 
Spectrum No: 

06/07/87 Analyst! 
06:00 Processor! 
>34744 QC Batch! 

'I!T£ifW9^ 



Page 2 of 2 

nS; De t a File: > J4744: ; U6 

Narte: AP8/BNA,*J 
nj»c: TEST nix 

Operator: JQ6275 Date/Time: 6707/87 8:00 
BTL# 9 

Tftls performance tune applies to the following 
seiiiip les, blanks and standards: 

J 
Sample ID Lab ID Date of Analysis 

OCfefCHC >Tv7V5 
OrhlmcT^Tyfvh F7ofe07 
S-LhOSlS .F7r t07 
5 t.feo?rft >3"l7y» ^7sfed7 
5 dfcnTc >.Ty7vt f>0tO7 

rn *7nb*7 
S-knvfOJTfS/ «f70b07 
S"iOQf ci. Jy7si F7t)bn7 
S'T7V0TV7«?5 <F70b07 
?77nc>J^7S7 P70fc67 

Time of Analysis 

9^111 

n;l7 
lun 
/?; u 
/v.-oy 

J21SLL. 
J£i£±. 
/h'T^ 

I t 



i» 
i. ji: r-T, 

1-t w 
::ui: ENH 

?5 

"TTT" 

roa-j 

iaa-

1 
4aaJ 

1 

joe-3 
4 

\ 
^ 

2?H 

leo-j 
J 
t 

se 

37 
<i9 
t i 

11? i33 
/ / 

; :»r. iE 

174 -leu 

c 

9 

! I f 
r«a 
t 

a 

:3C 

•2 a 

-la 
m 

4a fM, aa laa iifl :4a laa 

TABLE METHOD PERFOPMHNCE : DATA 'OR -l.'« 

•'1^3 Tuning Data — ^romof luorobencene ' BrB> fc '.'o lat I lej Ana 1; ,'S 1 5 

% P.e 1 a t I •.'» Abundance 
Ion "Hbujndance Base Appropriate 

m.-'i CT" i-T e r 1 a Peak Peak Status 

rO 15--40'S CF mass 21.72 21.72 Ok 
75 70-60% of mass ^ 52.48 52.48 Ok 

-9 5 Base peak, IGOU ire lat i ve abundance 100.00 100.00 Ok 
?6 5-9S of mass ?? . 3.42 8.42 Ok 

.77 Less, than 1% o^ wass 95 0.00 0.00 Ok 
1"4 Greater than 5SflB;of mass 95 92.57 92.57 Ok 

75 5-9% of mass lT-4, 6.07 6.56 Ok 
~6 95-101% of mass ^74 92.40 99.36 Ok 

177 5-9% of mass I7i 6. 12 e. 62 Ok 

IJ •K 
Injection Data|: 
Inject ion Ti«iw; 

Run fte: 
Spec t rum tk> i 

Q? •'14/37 
04! OS 
'E7177 
ris -111 

Analyst; 
Proceaaor : 
QC Batch: Q\}ln 



aai» 2 0- 2 

"E C'a: ft File: "• E7 : IJ4 

-ftme: 370? E 
Uftc; P-BFS 

Operator: SB?387 Date^'Time: ? -.:0i 

Th 11 performance tuwe applies- to trie following 
samples, blanks and standards: 

. Lab ID Sample ID 

i-jU'in^v/ C?e7/VTj 
^(.03/ C>g3;Wfe') 

Date of Analysis 

^in^u 
ilO'TlQ 

$LLCL£Lti 

ime of Analysis 

/o:47 
n-K n 
N.33 

/5.;u 



# 

ge i Ot 'ii 

Iriu >E31S3 
1 Fipk Pb 1422 

0 SGv* 

14*0-

1 ANA. 

1200-

1100-

IMMM-

7W* 

•90-

7NN-

000-

500-

400-

290-
30 

100- f 
1 1 

40 

PP/VO« "870514 E 
^UJI thH 

yb 

p-Br> 

S 

b« 

V I 
• ft 

I I I 
in t >1 

07 
i 

I il .11 
Jr II III 

11* 
\ 

Sean 04 
7.55 

50 00 100 120 140 

' p00 

h 
L 
r'« 
t 

P 
(AN 
r 
I 
1:20 

11^ 

100 
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bU/TIb luning Uata - bromotiuorobenzene ibKfaJ tor Oolatiles Hnaiyais 

f Keiative Houndance 
ion HOundance base HpppoppI at e 

m/'z CP1tep la Peak Peak btatus 

1>U 10-4U* of maaa y* 2J.JU 2.J.3U Uk 
^V-6iJS of maaa y& 92. U4 U4 Uk 
base peak, lUUX relative aOundanoe lUU.UU lUU.UU Uk 

ya f-y* Of maes yt» 0.92 0.92 Uk 

i/i Less than IH of mass 9'9 U.UU U.UU Uk 
1/4 Upeatep than OUH ot mass y^ yy. 20 yy .20 Uk 

1/17 •p-yH of mass 1?4 /'.by Uk 
1/6 y*-lUlX Of mass 1/4 9b. UU yb./4 Uk 

1// ^-yi of mass 1/6 /.9l /.66 Uk 

injection Uata: 
in jection Iime: 

Kun No: 
bpeotputn No: 

161 14 
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nna iyst 
Ppocesaop 

uC baton 
-S5.flhU£jQ£LS-2a. 

jsjai. 

QwirvT^ 



Kage Z of z 

Hb Uata t-ile: 

Name: PH/VJUH b/Ul7i4 t 
niac: K-bf-a 

Uperator: nuKHb Uate/fime: 

inis pertormance tune applies to the following 
samples, Planks and standards: 

bamp1e 1U Lab lU 

•<a.c.05vR 

oe ^^5V^ 

;)cnnSHys(^sii7i) 
rrL')DS^v^Cy^hiS^ 

f->g-SjLn> 

Date of Analysis 

__JL2C£liL_ 
assit 

87pr/V 

PI p fir 

lime of Analysis 

j$zia===*fe^/7/S 7 
ai:; (fl 

^'Ql 
oTiin 
g^-WI 

-2^12^ 
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ri)» >C3161 
Bpk ̂  B20 

vafl 6?i5i5 E 
SUB CNH 

95 

800-

700. 

6ee-

see-

4e0-

3eeH 

200-

100-

75 

S0 

\ 
32 
/ 57 

/ 

J. 

88 
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—r— 
00 
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X. 
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/ I 

160 

Sc*n 81 
7.50 
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^0 

^0 
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-20 

10 

-9 
200 

TABLE 2: METHOD PERFORMANCE DATA (QR21) 
I 

GC/MS Tunmg Data - Bromof 1 uopobenrene (BFB) for Uolatilea Analysis 

m/'z 

50 
75 
95 
96 
173 
174 
175 
176 
177 

Ion Abundance 
Cr i ter ia 

15-40* of mass 95 
30-60* of mass 95 
Base p00ak, 100* relative abundance 
5-9* of mass 95 
Less tften 1* of mass 95 
Greater than 50* of mass 95 
5-9* of mass 174 
95-lOm of mass 174 
5-9* of mass 176 

; Relet ive Abundance 
Base Apprcprlate • 

Peak Peak Status 

22.24 22.24 Ok 
49.59 49.59 Ok 
100.00 100.00 Ok 
6.03 6.03 Ok 
.56 .56 Ok 

96.70 90.70 Ok 
B.36 6.47 Ok 

96.00 97.26 Ok 
5.89 6.13 Ok 

i 
Inaction Date: O5/'15/'07 
InjBction Timet 04:59 

' Run No: >E316l 
Spectrum Not ?S^\ . g>/W, -"h*. M 

Ana iyst:^ 
rocessor: ' h 
QC Batch: 



Page 2 of 2 

nS Data Pile; >£3161::U4 

Name: UOA 870515 E 
Hiac: P-BFB 

Operator: SB58B? Date/Time: 5^15^97 4:59 

This performance tune applies to the following 
samples, blanks and standards: 

Sampkle ID 
€ 

Lab ID Date of Analysis 

ncy/r 

Time of Analysis 

Qg'V? 
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rii» >j4r36 
Bpk flb 11316 

i2ee»^ 
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7000^ 
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4000: 
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£000; 

1000-
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00 100 1 it 

Sean 
21 .00 
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200 tt 

296 
' 323 
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300 
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Ti 

1726 
• in. 

lie 

108 

-90 

-00 

^0 

-60 

«0 

U0 

30 

r20 

10 

•0 
400 

TABLE 2: nETHOD PERFGRHANCE DATA (QR23) 

GC/nS Tuning' Data - Deca f luopo t p ipheny 1 phoap i na (DFTPP) fop Base/'Neut pa 1 
Analysia 

S Relative Abundance 
Ion Abundance Base Apppopplate 

m/z Cpitepia Peak Peak Status 

51 30-60)4 of mass 198 51.51 51.51 Ok 
68 Less than 2\ of mass 69 .60 1.12 Ok 
69 (reference only) 53.68 53.68 Ok 
70 Less than 2S of mass 69 0.00 0.00 Ok 
127 40-60)( of mass 198 46.31 46.31 Ok 
197 Less than IX of mass 198 0.00 0.00 Ok 
198 Base peak, lOOX pelative abundance 100.00 100.00 Ok 
199 5-9X of mass 198 6.48 6.48 Ok 
275 10-30)( of mass 198 27.79 27.79 Ok 
365 Gpeatep than IX of mass 198 3.11 3.11 Ok 
441 O-IOOX of mass 443 15.25 91.23 Ok 
442 Gpeater than 40X of mass 198 95.42 95.42 Ok 
443 17-23X of mass 442 16.72 17.52 Ok 

Injection Date": 
In ject ion Timei 

Run No: 
Spectpum No: 

: 06/07/87 Analyst 
01:06 Ppocessop 
>J4736 QC Batch: 

1-^2/, <tS 
V 



Page 2 of 2 

nS Data File: >04736::U5 

Name: APexeNAj^J 
nisc: TEST niX 

Operator: 0Q6279 Date/'Time: 6/'O7/'07 1:06'. 
BTL* 1 

This performance•tune applies to the following 
samples, blanks and standards: 

Sample 10 Lab 10 

>^Vli 
STF). >T^77q 

iTD- ^TYTYf 
JV)- >ivn 
JT7). >Dy7y3 

Date of Analysis 

pofeP? 
F7 OfeoT 

Time of Analysis 

o/;yy 

i^7n^n7 
_£70M. 

O'2'.lt 
-22121 

f?^bg7 
_2XLlk. 

JE22lzj2L 
W7/ 

y? nke7 



••age 1 of 2 

•vU5-Tr5TrrT~ 
sus 

9S 

Trr rile >£3123 
Bpk Pb 1739 
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tee»-

see-
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400-

200^ 
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/ 
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• 

26 49 

/ N 
r" 

40 
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/ 96 

/ 

60 00 100 
T—^ 
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/ 

I "I I" "I* 
140 160 

te*n 80 
^.•4 

100 

•90 

40 

•60 

40 

-40 

-30 

40 

10 

•0 

TABLE 2: METHOD PERFORMANCE DATA (aR21) 

GC/MS Tuning Data - Bromofluopobenzene (BFB) for Uolatiles Analysis 

t Relative Abundance 
Ion Abundance Base App ropr1 a t e 

m/z Cr i ter i a Peak Peak Status 

50 15-40* of mass 95 17.94 17.94 Gk 
75 30-60* of mass 95 47.10 47. 10 Ok 
95 Base peak, 100* relative abundance 100.00 100.00 Gk 
96 5-9* of mass 95 5.69 5.69 Gk 
173 Less than 1* of mass 95 0.00 0.00 Gk 
174 Greater than 50* of mass 95 97.53 97.53 Gk 
175 5-9* of mass 174 8.17 8.37 Gk 
176 95-101* of mass 174 94.36 96.76 Gk 
177 5-9* of mass 176 6.44 6.83 Gk 

Injection Date: 05/13/87 Analyst 

• •"!r 
Injection Timet 14:52 

Run No: >E3123 
Spectrum No: ^0 -1»> 

Processor: 
QC Batch: 
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MS Data File: >E3123::U4 

Name: UOA 070513 E Operator: LR5235 Oate/Time: 5/13/87 14: 
niac: BFB 

This performance tune applies to the following 
samples, blanks and standards: 

Sample 10 Lab 10 Oata of Analyais Time of Analysis 
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tft8 288 

IPbLt U: ntlHCJU PtKI-UKnPNLh Ofl I ft CUKl^l.' 

UL/nb luning Uata - bromof 1 uorobenzene IdhbJ tor <v>Glatiles ftnalysis 

\ Kelative ftoundance 
Ion ftbunoance base ftppropr tate 

m/'z Criterla Keak Peak btatus 

7U lb-4UX ot mass 7!? lU. 1> lb. 13 Ok 
/b >U-6UX of mama 44. 4> 44.43 Uk 
y^7 base peak, lUUH relative abundance lUU.UO lOU.UU Uk 
76 y-V* of mass 71? b. 11 b. 11 Uk 

Lass than IX of mass 7^ u. uu 0. UU Uk 
Greater than &0X of mass 79 77.32 77.32 UK 

i/t* >-7* of mass 1/4 « b.26 8.32 UK 
1/6 y^-lUlK of mass 1/4 7B. U7 Vb.// UK 
1// >-9S of mass 1/6 7.04 /.I/ UK 

Injection Uate: Ub/l^/a? 
injection Time: U6:46 

Kun No; 
bpectrum No: Q2. ""(^9 

ftnelys 
Processo 
UC baton: . 

;! r a SI ^ 

VPMEa^i 



You're aireafly on LU: b/ 
Kage 2 of 2 

Hb Uata rile: >£.•>! 17::Ub 

Name: UUW t 
nisc: H-tifd 

Uperator: KU66b6 Qate/lime: 6 

inis performance tune applies to the following 
samples, Planks and standards: 

bample ID Lap lU 

Qc.-)nfVi/ 

nc-T e •5V^'-r f>g'S;a.i^ 

Date of f^nalysis 

riQSl^ 
JLI£L£L2 

1ime of Hnalysi 
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ti •' .TO 
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TABLE 2: r£T?nOD PERFORHANCE DATA .-OREl) 

•i-r.inc Dats - EroeBi^ luorobenzene (SFB; for ''olatilei ^nna 

% Rtiative Abundari-e 

1 ̂ .'S; s 

lor. Abijr, 
C r : t e ra« 

cf rr.aia 
70-t0^ of rp.sia '^5 
Base peak. 100%' ralaiave abundance 
F-95; of mail 95 
Leas than IS of ma* -^5 
Arsarer than 50% of «»sa 95 
5-9% of mass 174 
95-101% of mass 174 --
5-9% or mass 176 ^ 

base 
Peak 

21.97 
51.23 

100.00 
7.59 
0.00 

78.77 
S.7? 

79.26 
6.49 

Apprcpr : ste 
PeaU 

21.£-
51.23 

100.00 
7. 59 
0! 00 

73.77 
8.D3 

100.63 
9.1® 

VI 
</r 

rpect rum 

sor 
Run Ho: »C6CF ,, OC. Batch: (iUld^?^ 
rum Ho: CUA/Q. 

Injection Date: S5-'17''37 
Injection Time: 22500 

Analyst 
Processor: 

Ba' 

statu: 

01-
Gv^ 
GU 
Ok 
Ok 
01-. 
Of 
Ok 
Ok 



"5GC : cf 2 

'i Zsta Til*: >C2oC9::Ul 

tiarrs: 570?:.' C 
miic: P-SP3 

Operator; KBooPo Date. Time: ?-i?.'97 2:00 

Tr.is perforfr.ance tune applies tc the follouinc 
samples, planks and itandards: 

Sample ID Lab ID 

QCIflnavJ C^caunl") 

<?f-n!)rAv/C>g^La') 
QfinfaLVC^aui^l 
SULOTV/ 

C^ciuiwl 
awWQvV 

3UL0lV/r>Ca>U/M 

Date of Analysis 

a 7 n r f.7 
9-inr-i\ 

87n ro 
120SJ2 
liiLOi 
87 org 
i'>o*rL!. 
I22j2a 

'ime of Analysis 

O'f'-IQ 
OL:57 
-sm 
M-gg 
u'sr 
a:wH 



ETC eNVmONMENTAL 
TBSTINQ antf GBRTIFtCATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Priority Pollutant Metals - Analysis Data (QR05) 

JUN 26. 1987 

Cli*lh «f CU*«c|<iy pat« n«qu<r«d fdr CTC D*la MAMgeinvnl Swiipary 

; INC; 
:.C6m*inr: Poiiil V:: ^ •> ;.jxv 

Ni*ot s r? A eb»p^ 
NWMba 

;. .v. .V.V.7.V.V.-.* •:.•..•• 

.y.'.v.v.v.v. .•. .• 

vwvv •.'•.•>! 
LRaiulli 

tSaMiiilc'' 
iCQntihi" >bL 

Alumlnun, Total 
Antinony, Total 
Arsenic, Total 
Barium, Total 
Beryllium, Total 
Cadmium, total 
Calcium, Total 
Chromium, Total 
Cobalt, total 
Copper, Total 
•Iron, Total 
Lead, Total 
Manganese, Total 
Harcury, Total 
Nickel, Total 
Osmium. Total 
Selenium. Total 
Silver, total 
Sodium^ Total 
Thallium, Total 
Tin, Total 
Vanadium, Total 
Zinc, Total 
Potassium. Total 
Cyanide, Total 
Sulfide as S 
Magnesium, Total 

« •rnmiiimelve •mmiMla. 

ug/l <30.0 30 
ug/1 <500 SCO 
ug/l <4.00 4.0 
ug/1 99.0 50 
ug/l <1.00 1.0 
ug/l <3.00 3.0 
ug/l 374000 100 
ug/l <20.0 20 
ug/l <20.0 20 
ug/l <20.0 20 
ug/l 280 30 
ug/l 56.0 4.0 
ug/l 1590 10 
ug/l < .500 .50 
ug/l 21 .0 20 
mg/l ND 
ug/l <2.00 2.0 
ug/l <30.0 30 
ug/l 192000 50 
ug/l <300 300 
ug/l <1000 1000 
ug/l <10.0 10 
ug/l <20.0 20 
ug/l i7000 50 
aig/1 <.02 .02 
mg/l <.1 .1 
ug/l >1900 200 



fcs I fino . NT A 
resriNo tnd cenriFiCATioN 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA - Aroclors -GO Analysis Data (QR30) 

JUN 20, 1987 

= - 7 " - compound « ' -

.• .VVV.VT..* •-v. /.v.v.v. .-V.'.y.-

Ritulli 

sSanipldx^r 
• HbL*« :Q6nc<ini;/v • HbL*« 

pug/l??!;: ug/l: 

ND 1.0 
ND 1.0 
ND 1.0 
ND 1 .0 
ND 1 .0 
ND 1 .0 
ND 1.0 

pc Jepllealo; 

••Sotdtid-^ 
vllO/1 # 

QC Blank and Splkod Blank 

Blank 
Data 
"9/1 

Concan;^ 
Added > 
ua/1 

pC Matrix Spiko 

Untplkod 
Samplo 

V; u9/l ? 

Concrn. 
Added 
ug/1 

Rccow 

30PA Aroclor 
300B Aroclor 
300C Aroclor 
3000 Aroclor 
300E Aroclor 
300F Aroclor 

242 
254 
260 
248 
232 
221 

300G Aroclor 1016 

.IIK s«,stJMr.sra:: ••nmid mMrlm. 

NO 
ND 
ND 
NO 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0 
0 

2.00 
0 
0 
0 
0 

82 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0 
0 

1.64 
0 
0 
0 
0 

75 



'BSI •nd IFIC .>N • - ..i-

JC.* 29. 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 - Pest & Herb Compounds - GC Analysis Data (QR56) 

vi c Chain of Custody Data Required lor ETC Data Manapement Summary Reperta 

liiiWlSOJiMVASTE MAMAGEMEMT . INC 205 J:yy;;;£y:- W124S:;;g i|87043o| 

:'il4'sOTidit"Hb. '."•r."• Company'. Vxy-v--; 

:y Retultt OC Replicate y 00 Blank and Spiked Blank OC Mat rix Spike 

;/;>yv.Cdmpoeiii«i; f Sample Blank Cenceit. Unspiked Concen. X 
Conceh. MDL** ' Firii:n-: "Second : Data X Added ^ Recov Sample Added Recov 
: ug/l . U9/1 U9/1 . UQ/1 . U9/1 . ug/l ug/1 . ug/1 

11 Aldrin NO .10 ND NO ND .481 129 ND .463 108 
63 Chlordane ND 1.0 NO NO ND 5.00 74 NO 4.81 96 
73 Chlorobenzilate NO 2.6 NO NO ND 0 ND 0 

100 4.4'-ODO ND .10 NO ND ND .962 96 ND ,926 77 
101 4.4'-DOE .256 .10 .117 .259 ND .481 172 .254 .463 93 
102 4.4'-DDT .737 .10 .509 .701 .366 .481 307 .737 .463 99 
130 2.4-0 ND 7.8 NO ND ND 50.0 0 NO 45.5 134 
137 Dieldrin ND .10 ND ND ND .481 162 ND .463 130 
144 Thlonazln ND 1 .0 ND M) ND 4.55 175 ND 4.10 151 
172 Dlsulfoton ND 5.2 ND ND ND 22.7 175 ND 20.5 162 
174A Endosulfan I ND .10 ND ND ND .481 141 ND .463 134 
I74B Endosuifan 11 ND . 10 ND ND ND .481 97 ND .463 80 
175 Endrln ND .10 .0400 .0400 ND .962 96 ND .926 77 

Endrin aldehyda ND .10 ND ND ND .481 146 ND 463 110 
92 Heptachior ND .10 ND ND ND .481 146 ND 463 119 
93 Heptachior epoxida ND .10 ND NO ND .481 164 ND 463 132 
96A Alpha-BMC ND .10 ND NO ND .481 109 ND .463 103 
96B Beta-BHC ND .10 ND ND ND .481 115 ND .463 103 
96C Gamma-BMC ND .10 NO ND ND .481 138 ND .463 116 
960 Oelta-BHC ND . 10 ND ND NO .481 153 ND .463 140 

214 Kepone ND 1.0 ND ND ND 5.00 122 ND 4.81 105 
230 Methoxychior ND 10 ND ND ND 48.1 191 ND 46.3 152 
242 Methyl parathlon ND 1.0 ND ND ND 4.55 192 ND 4.10 173 
283 Parathlon ND 1.0 ND ND ND 4.55 194 ND 4.10 168 
295 Phorate ND 1 .0 ND ND ND 4.55 15 ND 4 . 10 13 
296 Famphur ND 10 ND ND ND 45.5 190 ND 41.0 172 
351 Toxaphene ND 2.6 ND ND ND 20.0 152 ND 19.2 66 
361 2.4.5-T ND .78 ND NO ND 5.00 0 ND 4.55 112 
362 2.4.5-TP (Silvex) 

i Itfar t« 

ND .78 ND ND ND 5.00 0 ND 4.55 99 

• ilM/liC *««•«« •iiecUM Hall. 

-la*' •l»««ier*i4wia. ttwm4vg a^ar aalka* aaai« aat M 
a« a«tiia« 



ETC ENVIRONUeNTAL 
TESTINQ una CERTIFICATION 

Comments on Specific Fractions 

Pesticide and Herbicide 

The eresence of 4,4'-DDT detected in the QC Blank would normally warrant repeat 
oretairatlon of this QC batch. However, it was determined that this original data 
would be qualified, and is here reported. 

Because 4,4-DOT was found in the 00 Blank at a reportable level and 4,4'-DDE was 
also found in the 00 Blank, although at a level considered to be not detected, the 
reported presence of 4,4-DOT/4,4'-DOO in this sample should be considered suspect. 

The identification of all compounds here reported as present has been confirmed by 
seccmd column analysis. 

The 00 Spiked Blank recoveries for the herbicide compounds 2.4-D, 2,4,5-T and 
2.4,5-TP have been manually verified. The 00 Spiked Blank may have inadvertantly 
not teen spiked for these compounds. The QC Matrix Spike recoveries are within 
accoptable limits. 



8:02 PM SAT., 13 JUHE, 1887 
Sequence file: S161AI 
Security Code: P2. 
'hannel #; 16 

Subsequence 2 
Method: M6903F:PZ 
"iielog-Prg Peree-File 

tWshs 
5 

-2 so 
0 

tPmps 
5 

Post-Btli 
0 

Stop 
1 

P«St-t<ShT# 
1 

ETC GC Lab ChroQic/e 
Fraction 
Supervisor 
Batch 

standard 

/7w/,{kA, '/i 

Cone 
PPM 

•k 

Lot 
No. 

.1 

\jn3^ 
iIH3Si 

.1. 

.1. 

.1. 

.1. 

.1. 

Samples 
Sample-Name 

t HEXANE 
2 OC6903C 
3 OU HERBAA 

' 4 OU HERB A 
5 OU HERB B 
6 DU HERB C 
7 aC6903GS 

. 8 S66Q6G 
9 HEXANE 
0 S6606GS 

> M HEXAHE 
12 S6b05G 
13 S6605GR 
14 OU HERB A 
15 S6602G 
16 HEXANE 
17 S6603G 
18 S6604G 
19 HEXANE 
20 DU HERB C 

P-File 
PN4152 
PH3523 
PH3525 
PN3526 
PN3527 
PN3528 
PN3529 
PN3531 
PN4153 
PN3532 
PN4154 
PH3535 
PH3536 
PN3539 
PN3S40 
PH4t55 
PN3541 
PN3542 
PN4156 
PH3557 

R-File 
RN4t82 
RN3S23 
RN352S 
RN3526 
RH3S27 
RN3528 
RN3529 
RN3S31 
RN4153 
RN3S32 
RN4154 
RH3535 
RN3S36 
RN3539 
RH3540 
RN41SS 
RN354t 
RN3542 
RN4156 
RN3537 

XDl 
1 00. 
1 00. 
100. 
1 00. 
too. 
too. 
100. 
too. 
100. 
100. 
too. 
1 00. 
1 00. 
1 00. 
1 00. 
1 00. 
1 00. 
1 00. 
1 00. 
100. 

1-F 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0060 
0600 
0000 
0000 
0060 
0000 
0000 
0000 
0000 
0000 

Std-Amt 
t .000060 
1 .006000 
1.000000 
1 .000000 
1.800060 
000600 
000000 
000600 
000000 
000600 
000600 
000660 
000000 
000600 
006000 
.000000 
.000000 
,000000 
.060000 
.000000 

Smp-Amt 
1 . 600000 
1.600000 
1 . 000000 
1 . 000000 
t.000060 
1.000060 
1.000660 
1 .000600 
1.000000 
1 . 000000 
1.600000 
1 .600000 
1 .000060 
t .000000 
1 .600000 
1.000000 
1.000000 
1.600000 
1.000000 
1 .000600 
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TASLE 2: METHOD PEP.FOP.MAMCE DATA 'QPOl) 

M=. T-jnifiO Date - Brcmot IuorcPenzene rBFB' for L'o 1 a t : 1 •! Ar, s i :t; 1 

, % Pelati ve Abur-dor,.; * 
Ion Abundance Base Ap p r 0 b r 1 e t e 

Criteria Peak Peak s t a t •. s 

'-0 15--0!i of mess =5 •^1 TO 
«» A • V a» 21.72 Ok 

70-60% of mass ?5 52.27 52!27 Gk 
OS Base beak. 100% relative abundance 100.00 100.00 Ok 

5-9% of mass 95 S.7S •9.79 Oi-
7T Less than IN of mass 95 0.00 0.00 Ok 

Greater than 50N of mass 95 81.41 31.Ai Ok 
1 5-9% of mass 174 7.01 3.61 Ok 

95-101% of mass 174 SI.22 99.76 Ok. 
A y 5-9% of mass 176 6. 44 7.97. Ok 

Iniee?ion Date: 
Iniection Timet 

Run Ho: 
Spectrum No: 

05/12/57 
07: 05 

Analyat 
Processor: 
QC Batch: 

Sissiijd^ 



Pao* 1 ot 2 

•r=. Csta F:l-: :273S:s!JJ 

''CM 3ro?i2 C Ooerator: K'Bocfo Date»'7ima: f ''cC?-
riiic: B'3 =ECFQP.nMriCE 5TD 

This perfoTr.ance tune applies to the following 
sample;, blanks and »tandards; 

Sample ID ^ Lab ID Datt of Analysis Tjtne of Anal, sis 

CX3I0<^VS or>a 
r^O »7n 7fS- "i-aw 

ognnvs 3 loffS '3.-pa 
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ladll Jllii 

a 
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95 
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119 
133 

174 

N 
I 
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1 
4« e>e I2i li9 

1?3 

I-Ju 
2d0 

'.: kit . _ 

r'. 019 I 
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1 
•<d 
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F r 
j-re 

E 
f-je 
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207 
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End 
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"ABLE 2: r''E"^H02- =•£?.'OPriANCE DATM f QR2ii 

MS 2a*.s - Bromc f 1'jo rob enzene ''ElFE) i-'or '.'O 1 j t 1 1 4 s •^r s 1 • .'ill 

% Pe1 a t1 ve Abur.danie 
I in "Hbundance Base i4pp rop r 1 a t e 

f'J ' z Criteria Peak Peak = • a t 
— ----

rO 15-^0% of mass 9R 21.46 21.46 Ok 
70-60% of mass 9? 51.79 51.79 Ok 
Base peak, 100% relative abundance 100.00 100.00 Ow 

•<?o 5-9% of mass 95 7. 09 7. 09 01 
l"'? Less tnan 1% of mass 95 0.00 0.00 Ck 
' 74 Greater than 50% of mass 95 32.66 82.66 Ok 
7K 5-«% of mass 174 •6.67 3.07 Ok 

A.76 95-101% of mass 174 82.53 99.90 Oi 
1 5-9% of mass 176 6.00 7.27 Ok 

Injection Date: 05''12/97 T;PQ , 
Injection Time: 14;?6 

R-jn No; >C2595 
Epect-um No: 

OC Batch: QyiQ. 
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''1 Oats P";le: C2?=F::'J1 

"Oft S":"??:!: C Operator-: 
Ml so: zFS PEf?P"C=>riftNCE STD 

-M-O. Oate -'Time : ? 'lO-'?? li:7t 

Tn-.s pe'-f-prmence tune appliea to the following 
se.-npiei, tlanf-i- and standarcs: 

ramp Ie Lab ID 

CCi70?^/f*C^VTT) 
SLUor^^ C'rauni) 
SUU05V^>g^L.QAJ 

^V'Olv/C^^un^.l 
S(^t>Hv/e r->raLny) 
^u.Ci\\y ( >g 

0£.in?avr.s 

Date of Analysis 

!i70,7/a-

27gf;a 
L2££ZA 
*7Qf/?-

2 

ime of Analysis 

ntoa 
Qliil 
ilUiSL 

JbflilSL 

JULS:^ 
Qf-ni 



V/n« tWfy 
I LSTINU ana csnriFicATioN """ 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Conventional Analysis Data (QR10) 

JUN 19, 1987 

Chi In «r,CUiildiiy Dili 

mitSi 
' r>«tilir 

NT-OES' ..• • K--5 
•=='--

-' : V."" 

Fluorld* 

. RilUlll J 

Coiicini^ 
•*3/1 

.48 

HDL 

.1 



ETC ENVI,\ONMENTAL 
TBSTINO and CERTIFICATION 

TABLE 2:METh66 #>^R'FbhiOiAr^d^ I5ATA* 

Surrogate Recovery - Aqueous Matrices (QR20) 

:iVvy~>v.yy.:; 

June 23. 1987 

i^£AiB6uhi^i^ 
Added 

•3;: uqv:^Mgl 
?*j;fteeqyeTy| 

^CohtroiILimitf * 

^Lowei^;; !Upper: 

VOLATILE FRACTION (OC/klS} 

Tolueha-Dir 

~p-Broiiibf liibrbbehzehiii"' 
• ^-V.V-iVV—/if. AT-rA-atvv.v*-«.r*-*AV.v v.~-. 

-~"i:2-Dlehloroethane-D4 
•.•.v.v.v.v.-.v, 

V .^ ;;;;y .-Ai-yy/. .-jivrvy-s viv/y.; r/y.-

Phinoi-D5 
• • » ^' fj-f • •» V|—,M • «»« 

i. / i 1 

"5-FiuoiFopRinol 

BASE/NEUTRAL FRACTION I 

PeSTICIOE/PCB^ 

;250 
: SSH:; 

"250 

1250' 

'Ur 
160 

A^-giyA-yy^vliyj'-

125*»«'^ 

•.•.•.•.Tf.v.*.v.-.r.-.v,vs?ry 

100 1 

106 

11 

wm* 
306 04 

IW 
3s:ji*i:^:TAv3-

BO 

^10 
:££ 

03 
assE?; 

S^iKra •.7r.%*y.v.v.v;.v.v.--v.v v;v;vAvy/v?y:--iv; 

VArfy.vv.vAr.ifAW.'^*?.?.*^v.t»/fATf.v. 

• rtl^ACoeetrolf^MI*. 
tvAv/Avyy/y-Av^^ 

....... ily vMltM 
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eNVlRONMENT AL 
c / O TESTING tna CERTIFICATION 

Appendix E 

Chain-of Custody Forms 

1) A f.cid Chain-ot-Custody form (CCD is included for all samples 
snipped Py ETC shuttle. 

2) An in-house sample Chain-of Custody form is included for all 
samples not snipped Dy ETC shuttle. 

3) Any additional Chain-of-Custody material provided Py a client or 
Py a Client's sampling agent is also induced. 

A) A supcontractor's Chain-of-Custody form is included for any 
analytical work not performed within ETC's laooratory. 

S) Analysis and Extraction Custody .forms are included for the 
period the sample was m ETC's possession. 

1 
I 



I 
C I ̂  4m C LABORATORY CHRONICLE: TCOO EXTRACTION 

Sampla 
Numoar 

L09 
Unk 

Sampl^ 
Amt.MC 

*REC. 
Cmmants^ 

MZ-IDI -1.1^.7? '?"\n 
^&C,o? 

l^TsnrsI ^ no <d60'/ 

R^ZfofJ 

! • 

• 

1 

^nAn 

®^nTA5r • /OOO 

Irry^ 
7-fo 

?U7_703 * Sin 

OT Satcn « 
o?' s-

Analysis '4P7/P<'10 

Mstri* —Lt ; 

V" Oatt 

Superuisor 

Extraction Teei 

/ I 

Cleanup 
Standard P Cone lOi -* 
Reagent PPM 
Iflttrnai SUfidartf /-i.7f 
Sgrroqata 1/ 

PacDvarg Stsndara I 
Nanva t/ttc 

Alumini 
8asic Aluimna 
Cartepaek/Caiitt 1 

COMMENTS 

UPO/Supcrviaon 



ETC £NWlRONU£NTAL 
TSSTJUG ina CBBTIFICATION 

Comments on Specific Fraction 

AP9/PCDX: 
The high recoveries are a result of the difference in chlormation between tne 
(native) comoound and the internal standard used for Quantitation. The samoles 
results were unaffected because the respective compounds were not detected. 



ETC ENVIRONMENTAL 
JESTING and CERTIFICATION 

TABLE 1; QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Total Polychlorlnated Dibenzo DIoxIns/Furans GC/MS Analysis Data (QR61) 

JUN 25. 1987 

Chain ol Cualody Data Raquirad lor ETC Data Managamant Summary Baporta \ 

f INC. I;;;;:: 70s " W123S • 87043p MOP 
. -j; ': 

CcWftAf ' s«iq>l« ralat.v:v' ::p«u; I taw 
n«a»«a 
Haar* 

PaiMll*; 

$amp7e 
ConctP.:v fOL 

ppt 

QCRapUcala 

Flril 
v^ppt™ 

> Sacond 
; ppt 

QC Blank and Spikad Blank 

Blank 
Data 
ppt 

Capcan i 
Addad: 

• • ppt 

•; 'X.v 
Efcav 

DC Hair In Spika 

Unsplkad 
: Samplt -

ppt 

Concen. 
Addad 
ppt 

X 
Racov 

2,3,7.8-TCOO 
TioO 
PCOO 
HxCDD 
TCDF 
PCDF 
HxCDF 

• MIM* ••lltliM Itmn KM KMall It Mtt« M t.>.l,(-KM tt' 

• HI aiMPt 

NO 
NO 
NO 
NO 
NO 
ND 
NO 

.17 

.17. 
1.62 
1.48 
1.25 
1.17 
3.17 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

12.7 
12.7 
12.7 
12.7 
12.7 
12.7 
12.7 

83 
83 
109 
69 
75 

326. 
99 

ND 
NO 
NO 
ND 
ND 
ND 
M) 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

100 
100 
124 
94 
92 
ISO. 
366. 



C / w risriftc sf*4 LABORATORY CHRONICLE; GC-MS Department 

OATP ij/fsAi- U/Un SHIFT 
TRAnriDN STANDARD 

CONC 

PPM 
LOT 

NO. 
LOT 

VOL. 
) 

TiiisjPPii P n^Tn/cj ?C c- a 
CCr\MCKJ^C CM c Cc Z- 2 
MCTwnn Pii c hyjjf fr/. i<r r-
in P1I P D % 

/ 

AKIAI y^Tl^\ iiJltKjMJL 

QiiopQvi^nQ yyV 

PATnW M*« ^ 

mcAsc iNimu mcAsc iNimu 

CURRENT 
CS05 STATUS 

STANOAROS 
UPDATED 

CURRENT 
CS05 STATUS 

STANOAROS 
UPDATED 

CURRENT 
CS05 STATUS 

STANOAROS 
UPDATED 

ACOl DATE 

Wl» 1 • T 1 

NAME DATA 
FILE 

uL 
INJ 

ALS 
» OIL TAPE » SPECIALS 

(WRITE A-TYPE) [%' 
hiMF 

>m¥o m 
cci^: hoi^i 1^15 

aro-f/rAr HO9HI^ 70 H 
aro'T'/fsr ^ofY3 2tl^ 

artjf/iTS Ho1¥¥ zztz-
M<2fi?Ar5 M01V9' Z.'ifC 

fc MoiYl, 1 0093 

cc:rr oacff 

030D 

Man9 Oyir-
ip^^ioz r oSVo 

HoiT! oU3 
icrd-lo^ r tiofi'2 47fJ 

fc Mo1f5 0851 
cciT Hois'! 4/ /joh RoJ oKb 

I 



erci.v;: "C ••• Ci * <* ''C* LA®RATORY CHRONICLE: GC-Msftpartment 

DATE SH'PT 
STANOAflO 

CONG LOT 
NO. 

LOT 
VOL. FRACTinN STANOAflO 

CONG LOT 
NO. 

LOT 
VOL. 

'NSTRUMFNT n - -
TUNE Ell E MT'f \ ® PC C'O'^hC^ 

SEOiiPKjr'C C[i p cc 1 Z^i» _ /4Z^ 
METHon Pii P PcDV H9 rc^'L r»o 

ID Fll P V4 PCDXl rc^-^ 1 <i«Q _ /^.zrt4 
ANAi VCT/C\ —11 • ^ o^H- IJSaO /LZS^ 

^04»0 

SUPERVIEHR TTLTVAX i^u^a^TLAM^ 
BATCH*'® I KJ FT- CALlt?-

i*il*St iNiriAu 

CURRENT 
CS05 STATUS 

STANDARDS 
UPOCTED 

CURRENT 
CS05 STATUS 

STANDARDS 
UPOCTED 

CURRENT 
CS05 STATUS 

STANDARDS 
UPOCTED 

ACOj OATI -

Wl» 1 IT 

NAME DATA* 
niE*>}-

uL 
INJ 

ALS 
« OIL TAPE f SPECIALS 

(WRITE A-TTPQ 
T1 ft^ 

PC m /V-JiT Hiii 

CO ai2i 93r 
cci a^S2. CCS 
(CO af23 m--
CCZ MSt 

Cc^ a?2S- cHok 
CcZ OIlL C9fd 

CC3 oq-n CUH 
c c3 afZli: C7^ 
rc3 dq» 

o9^. c9Si 
ccw- C»Vf- //v^ 

Cctf anZ mi 

1 095? mi 
fc 093if lii? 

1 c^'?-
' *1 

oq-^c. Jk7i"7 
1 ccsr oq-if- A2J:I 
' cc^ 

l- oW \y o/oy 

1 

1 — 1 
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i-ElO ENVIRONUeNTAi 
TESTING *na CEHTIFICATION 

SRAff) T^RI F 

COMPOUM3 NAME FRACTION TABLE 

1 Ac«tonilPil» HTP4T OR57 
2 Acttioohcnone A/B/N QR59 
A 2-Ac«tylatninofluor«n« A/B/N 0R59 
7 Acrolain HTP4T OR57 
9 AcrylonilPil® HTP4T QR57 
n Aldrin PEST/HERB 0R56 
12 Allyl alcohol HTP4T OR57 
I3A Aluminum METALS OR60 
14 4-AminoblDh#nyl A/B/N 0R59 
18 Anilina A/B/N QR59 
19A Antimony METALS QR60 
20 Aramiia A/B/N QR59 
21A Arsenic METALS OR60 
27A Barium METALS OR60 
30 Ben2o(a)anihracene A/B/N QR59 
31 Benzene P4T QR58 
34 Benzenethiol A/B/N OR59 
35 Benzidine A/B/N OR59 
35 Benzo(b)fluoranthene A/B/N 0R59 
38 Benzol aloyrene A/B/N OR59 
39 D-Benzoduinone A/B/N 0R59 
42A Beryllium METALS QR60 
43 bis(2-Chloroeihoxy)methane A/B/N QR59 
44 bis(2-Chloroeihyl) ether A/B/N OR59 
46 bisl2-ChloroisoDroDyl)ether A/B/N QR59 
48 bis(2-eihylhe*yl)ohihalaie A/B/N QR59 
50 Methyl bromide P4T OR58 
51 4-BromoDhenyl phenyl ether A/B/N 0R59 
54 Butyl benzyl phihalate A/B/N QR59 
55 2-sec-Butyl-4,6-dinitroDhenol A/B/N OR59 
56A Cadmium METALS OR60 
57A Calcium METALS QR60 
59 Carbon disulfide P4T OR58 
63 Chlordane PEST/HERB QR56 
65A Chloroethane P4T QR58 
71 D-Chloroaniline A/B/N OR59 
72 Chlorobenzene P4T OR58 
73 Chlorobenzilate PEST/HERB 0R56 
74 p-Chloro-m-cresol A/B/N QR59 
76 2-Chloroothyl vinyl ether P4T QR58 
77 Chloroform P4T OR58 
78 Methyl chloride P4T QR58 
80 2-ChloronaDhthalene A/B/N 0RS9 
81 2-ChloroDhenol VB/N 0RS9 
83 3-ChloroDrooionltrile A/B/N QR59 
84A Chromium METALS OR60 
85 Chrysene A/B/N Ofi59 
87A Acenapthene A/B/N QR59 
876 Acenaohthalene A/B/N QR59 
87C Anthracene A/B/N OR59 
87D Benzol9hi)oerylene A/B/N QR59 
87E Benzolk)fluoranihene A/B/N 0R59 
87F Fluorene A/B/N OR59 
87G Phenathrene A/B/N QR59 
87H Pyrene A/B/N QR59 
98A Copper METALS OR60 
89B I-Niiroohenol A/B/N 0R59 
90A o-Cresol A/B/N QR59 



-ETC iNVIRONUeNTAL -
reSTlNG tna Ce/fTlflCATION 

v-'-•; V 

90B m-p-Cresols A/B/N OR59 
92A Cvanid^. Toial METALS OR60 
100 J, • -COD PEST/HERB OR56 
101 4.4--DDE PEST/HERB 0R56 
102 «.4'-DDT PEST/HERB 0R56 
10€' Dib«nio(a,h)anihracene A/B/N 0R59 
108 Dib»nio(a.e)oyren» A/B/N QR59 
109 Dib»n»o(a.h)oyr«n# A/B/N OR59 
110 Diban2o(a.i)oyr«n« 
111 1.2-Dl.bromo-3-chloroDroDan« 

A/B/N OR59 110 Diban2o(a.i)oyr«n« 
111 1.2-Dl.bromo-3-chloroDroDan« P«T OR58 
112 1,2-Dibrofflotihan* P4T OR58 
113 Dibromentthant P4T 0R58 
114 Di-n-buiyl phthalata A/B/N Oft59 
115 1,2-0iehiorob*n2*n« A/B/N QR59 
116 1,3-Dichlorob«n2an» A/B/N 0R59 
117 1.4-Dichlorobenr»n» A/B/N QR59 
119 3.3'-Dichlorobeniidine A/B/N OR59 
120 1,4-DichlorO-2-bui«n« P4T 0R58 
121 Dichlorodifluorofflathan* P4T QR58 
122 1.1-Dichloroaihan» P4T OR58 
123 1.2-Dichloro«ihan« P4T 0R58 
124 I.2-Trans-dlchloro«thylene P6T QRS8 
126 I.I-Oichloroalhylene P4T OR58 
127 Meihylena chloride P4T QR58 
128 2.4-OichloroDhenol A/B/N 0R59 
129 2.6-Dxchloroohenol A/B/N QR59 
130 2.4-0 PEST/HERB QR56 
133 1.2-DichIorooroDane P4T 0R58 
136A cis-1.3-DichloroDroDyIene P4T OR58 
136B trans-1.3-DichloroDrooylene P4T QR58 
137 Dieldrin PEST/HERB 0R56 
143 Diethyl Dhthalate A/B/N OR59 
144 Thionazin PEST/HERB 0R56 
150 3.3'-Difflethoxybenzidine A/B/N 0R59 
151 D-Oimethylaminoazobenzene A/B/N 0R59 
152 7.12-DitnethyIbenzol[a]anthracene A/B/N QR59 
153 3.3'-Dimeihylbenzidine A/B/N 0R59 
158 aloha-aloha-DimethylDhenethylamme A/B/N OR59 
159 2.4-DiinelhylDhonol A/B/N OR59 
160 Dimethyl ohthalate A/B/N QR59 
162A m-Diniirobenzene A/B/N QR59 
163 4.6-Diniiro-o-cre$ol A/B/N OR59 
164 2.4-DinitroDhenol • A/B/N 0R59 
165 2.4-Diniiroioluene A/6/N 0R59 
166 2.6-Dinitrotoluene A/B/N 0R59 
167 Di-n-ociyl ohthalate A/B/N QR59 
168 1.4-DiOKane HTP4T OR57 
169 Diohenylamint A/B/N QR59 
170 1 .2-Diohenyihydrazine A/B/N OR59 
171 Dl-h-orooylnltrosamine A/B/N QRS9 
172 Disulfoton PEST/HERB QR56 
174A Endotulfan I PEST/HERB 0R56 
174B Endosulfan II PEST/HERB QR56 
175 Endrin . PEST/HERB OR56 
177 Ethyl cyanide HTP4T OR57 
180 Ethylene oxide • HTP4T QR57 
182 Ethyl methacrylate P4T QR58 
184 Fluoranthene A/B/N 0R59 
191A Chlorodibrofflomethane P4T QR58 
191B Dichlorobromomethane P4T OR58 
192 Heotachlor PEST/HERB QR56 
193 Heotachlor eooxide PEST/HERB QR56 
194 Hexachlorobenzene A/B/N QR59 
195 Hexachlorobutadiene A/B/N QR59 
196A Aloha-BHC PEST/HERB 0R56 
1965 Beta-BHC PEST/HERB 0R56 
I96C Gamma-BHC PEST/HERB QR56 



ETC BNVmONMBNTAL 
TeSTIsa tne CERTIFICATION 

196D Delia-BHC PEST/HERB 0R56 
197 Hexachlorocyclooeniadiene A/B/N OR59 
198 Hexachloroeihane A/B/N OR59 
199 Isodrin A/B/N QR59 
200 HexachloroDhene A/B/N QR59 
201 HexachloroDrooen* A/B/N QR59 
208 Indanol1.2.3-cd)Dyrena A/B/N OR59 
209 lodofflftthana PST 0R58 
21 OA Iron METALS QR60 
212 Isobutyl alcohol HTP&T OR57 
213 Isosafrola A/B/N OR59 
2U Kaoona PEST/HERB QR56 
216A Laad METALS QR60 
222 Malononiirila A/B/N 0R59 
225A Mercury METALS QR60 
226 Mathacryloniirile HTPST OR57 
228 Mathaoyrilana A/B/N OR59 
230 Mathoxychlor PEST/HERB QR56 
232 3-Mathylcholanihrane 
234 4.4*-Maihylanabis(2-chloroaniline) 

A/B/N QR59 232 3-Mathylcholanihrane 
234 4.4*-Maihylanabis(2-chloroaniline) A/B/N OR59 
235 Methyl alhyl ketone P4T QR58 
238 Methyl methacrylaie P4T OR58 
239 Methyl methanesulfonate A/B/N QR59 
242 Methyl oarathion PEST/HERB 0R56 
245 Naohthalene A/B/N QR59 
246 1,4-Naohthoauinone A/B/N QR59 
247 1-Nabhthylamine A/B/N QR59 
248 2-NaDhthylamine A/B/N QR59 
250A Nickel METALS OR60 
255 o-Nitroaniline A/B/N , OR59 
256 Nitrobenzene A/B/N QR59 
261 4-NitroDhanol A/B/N QR59 
263A N-Nltrosodibhenylamlne A/B/N 0R59 
264 N-Nitrosodi-n-butylamine A/B/N 0R59 
266 . N-Nitrosodiethylamine A/B/N QR59 
267 N-Nitrosodimethylamine A/B/N 0R59 
269 N-Nitrosomethylelhylamine A/B/N QR59 
273 N-Nitrosomoroholine A/B/N 0R59 
275 N-Nitrosooioerxdine A/B/N QR59 
276 N-Nitrosopyrrolidine HTP4T QR57 
278 5-Nitro-o-toluidine A/B/N 0R59 
280A Osmium METALS QR60 
283 Parathion PEST/HERB 0R56 
284 Peniachlorobenzene A/B/N QR59 
285 Peniachloroeihane P4T OR58 
286 Pentachloronitrobenzene A/B/N QR59 
287 Pentachloroohenol A/B/N OR59 
288 Phenacetin A/B/N QR59 
289 Phenol A/B/N 0R59 
295 Phorata . PEST/HERB QR56 
296 Famohur PEST/HERB OR56 
299 2-Picolina A/B/N QR59 
300A Aroclor 1242 PCB/QC/EC QR30 
300B Aroclor 1254 PCB/GC/EC OR30 
300C Aroclor 1260 PCB/GC/EC OR30 
300D Aroclor 1248 PCB/GC/EC OR30 
300E Aroclor 1232 PCB/GC/EC QR30 
300F Aroclor 1221 PCB/GC/EC QR30 
300G Aroclor 1016 PCB/GC/EC OR30 
301A Potassium METAL OR60 
303 Pronamide A/B/N OR59 
307 2-Prooyn-i-ol HTP4T OR57 
308 Pyridine HTP4T QR57 
310 Resorcinol A/B/N QR59 
312 Safrole A/B/N QR59 
314A Selenium METALS QR60 
317A Silver METALS OR60 



ETC SNVmONUeNTAL •' 
TESTING ana CSnriEICATION 

3I9A Sodium METALS 
323 1 ,2.4,5-Tetrachlorobenzene A/B/N 
324 2,3,7,8-TCOO DIOXIN 
326 1 ,),1,2-Tetrachloroethane P4T 
327 1 .) ,2.2-TeirachIoroethane P4T 
328 Tetrachloroethylene P4T 
329 Carfton tetrachloride P4T 
330 2,3^4,B-TetrachloroDhenol A/B/N 
33) TetraethyldithiooyroDhosDhate A/B/N 
335A Thaijlium METALS 
347 Toluene P4T 
35) Toxaohene PEST/HERB 
352 Br:oi^oform P4T 
353 1.2.4-Trichlorobenzene A/B/N 
354 '.).,) -Trichlo roe thane P4T 
355 1 ,),2-Trichloroethane P4T 
35B TriBhloroethylene P4T 
357 T richloromethanethiol P4T 
358 T ricJhlorof luoromethane P4T 
359 2,43-TrichloroDhenol A/B/N 
3B0 2,4,<€-TrichloroDhenols A/B/N 
3BI 2.4^-T PEST/HERB 
362 2.4.S-TP (Silvex) PEST/HERP 
364 1 ,2^-TrichloroDroDanG P4T 
368 tris<2,3-DibromoDroDyI) phosohate A/B/N 
372A Vanadium METALS 
373 Vinyl chloride P4T 
374A Zinc r^TALS 

OR60 
0R2B 
0R6I 
Qft58 
QR58 
OR58 
OR58 
0R59 
0R59 
OR60 
QR58 
0R56 
OR58 
QR59 
OR58 
OR58 
0R58 
OR58 
OR58 
OR59 
0R59 
0R56 
0R56 
OR58 
0R59 
QR60 
OR58 
OR60 

Endra.n aldohyde 
2-COloro-I.3-buiadiene 
3-C(UoroDroDene 
Acetone 
Eihidbenzene 
2-HaKanone 
Met(*vl-iso-bulyl ketone 
Slyr^ne ' 
Vinyi acetate 
m-Xjaene 
0*0 Xylenes 
riagrwsium 
Manganese 
T in 
Cobalt 
Sulfj^de as S 
Fluoride 
Benzeic acid 
Benzyl alcohol 
Oibenzofuran 
Isootsorone 
2-M«xhylnaDhihalene 
O'Nixroaniline 
m-Nitroaniline 
4-ChloroDhenyl ohenyl ether 
He*achlorodibenzo-D-dioxins 
Pentachlorodibenzodioxin 
Tetrachlorodibenzodioxin 
Hexaehlorodibenrofurans 
Pentachlorodlbenzofuran 
Tetrochlorodibenzofuran 

PEST/HERB 
P«T 
P&T 
PST 
PST 
PST 
P«T 
P4T 
P4T 
P4T 
P4T 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
A/B/N 
DIOXIN 
DIOXIN 
DIOXIN 
DIOXIN 
DIOXIN 
DIOXIN 

QR56 
OR58 
OR58 
0R58 
OP58 
0R5b 
OR58 
OR58 
OR58 
OR58 
OR58 
OR60 
QR60 
OR60 
QR60 
OR60 
OR60 
OR59 
0R59 
QR59 
OR59 
QR59 
QR59 
OR59 
0R59 
0R61 
ORB) 
ORB I 
ORB) 
ORB) 
ORB) 



ENVIRONMENTAL 
C f U TESTING ancf CERTIFICATION 

MAY 31. 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 - Purge & Trap Compounds - GC/MS Analysis Data (QR58) 

: pop y i I 

Chalri pf Custody Data Requirid for ETC pala Mahaosnionl Summary^ReporU ̂ ^ 

•;;; CompiviiifjtSi 
~ " -BS 

Results QC Replicate (fC Blank aindSpiliyd^^Blank Malrla Spike . 

g^aiiipleg: 
MDLM ' 

iBiaok--^ COhC Ufliplk«4 Concah. . H-.: 
MDLM ' Firfcl.Si. Oat a. :••••" •svAdd edlf? AaeAif PSamOte'' Added RetoY 

fag/1 Br ug/i ; ug/l 1;U9/1 ug/l 
RetoY 

ND 4.4 6.40 6.34 ND 8.0 105 ND 18.0 100 
ND 10 ND ND ND 8.0 128 ND 18.0 169 
ND 10 ND ND ND 8.0 32 ND 18.0 159 
ND 10 ND ND ND 8.0 94 ND 18.0 132 
ND 6.0 ND ND ND 8.0 99 ND 18.0 98 
ND ND ND ND 0 ND 0 
ND 10 ND ND ND 18.0 0. ND 18.0 0. 
ND 1.6 ND ND ND 18.0 98 ND 18.0 85 
ND 10 ND ND ND 18.0 103 ND 18.0 153 
ND fD ND ND 0 ND 0 
ND 10 ND ND ND 18.0 loi ND 18.0 103 
ND 10 ND ND ND 50.0 106 ND 50.0 108 
ND 10 ND ND ND 50.0 98 ND 50.0 80 
ND 10 ND ND ND 50.0 93 ND 50.0 87 
ND 10 ND ND ND 18.0 102 ND 18.0 166 
ND 4.7 ND ND ND 18.0 93 ND 18.0 92 
ND 2.8 ND ND ND 18.0 99 ND 18.0 90 
ND 1.6 ND ND ND 18.0 89 ND 18.0 72 
ND 2.8 18.5 15.4 ND 18.0 108 ND 18.0 98 
ND 2.8 5.27 9.68 ND 8.0 82 8.37 18.0 87 
ND 6.0 ND ND ND 8.0 96 ND 18.0 90 
ND 5.0 ND ND ND 18.0 104 ND 18.0 101 
ND 10 ND ND ND 18.0 105 ND 18.0 90 
ND 3.1 ND ND ND 18.0 99 ND 18.0 109 
ND 2.2 ND ND ND 18.0 105 ND 18.0 100 
ND 10 ND ND ND 50.0 99 ND 50.0 99 
ND 10 ND ND ND 50.0 82 ND 50.0 99 
ND 10 ND ND ND 18.0 94 ND IB.O 82 
ND 10 ND ND ND 50.0 too ND 50.0 98 
ND 10 ND ND ND 50.0 96 ND 50.0 66 
ND 10 ND ND ND 50.0 98 ND 50 0 97 
ND 6.9 ND ND ND 18.0 96 ND 18.0 92 

31 Benzene 
50 Methyl bromide 
59 Carbon disulfide 
65A Chloroethane 
72 Chiorobenzene 

2-Chioro-l.3'butedlene 
2-Chloroethylvlnyi ether 
Chloroform 

76 
77 
78 Methyl chloride 

3-chloropropene 
Ml 1.2-Dlbromo-3-chloropropene 
M2 1,2-Dlbromoethane 
113 Dibromomelhane 
120 1,4-Dlchloro-2-butene 
121 Dichlorodlfiuoromethene 
122 I.l-Dlchloroethane 
123 I,2-Dlchloroethane 
124 I.2-Trans-dlchloroethylene 
126 1,I-Dlchloroethylene 
127 Methylene chloride 
133 I.2-Olchloropropane 
I36A cis-1.3-Dlchloropropylene 
I36B trans-1,3-Dlchloropropylene 
I9IA Chlorodlbromomethane 
I9IB Dlchlorobromomethane 
182 Ethyl methacrylate 

lodomethane 
Methyl ethyl Vetone 
Methyl methacrylate 
Pentachloroethane 
1,1,1,2-Telrachloroethane 
I,I,2,2-Tetrachloroethane 

irtri.irTRr'.KT;.-' 
'•'eeelllftO lie*#er# pr atf«rem«t pttctfo •»olli»le. 
• lai^ atmpeifimimete. StomPprp^mUfpr aeliee e*el« mm* M 

McltUl M Mwfcrt 
MUI*. Wi^llMlnlr HVM4 l«r. 

209 
235 
238 
285 
326 
327 



£ eNVinONMBNTAL 
TBSTINQ and CBPTIBICATION 

MAY 3), J9B7 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9-Heated Purge and Trap Compounds-GO/MS Analysis Data (QR57) 

Custody Data Required forCTC Data MMagemenI Siiniinary Reports 

g f f, WAST$ MANAGEMENT. m. 
; ilC';sWti . C6mp«ny 

70S : W»24S • 070470 i2Sd 
FtcliiiY. S»"pi» Polnl OiU • ^ 111 

Clfptid 
.'Hourt 

(taiuits 

:$ainple 
Coiicen ii 

.. "9/1 
t«L*« 

QC; JRaplleata; 

First 
ua/lM 

: Oecbrili 
•U9/1 

OC Blank and Spikad Blank 

Blank 
Data 
09/1 

Conceit < 
Added 
"9/1 

X 
Reeov 

OC MatrlK Spike 

UiiSplked 
Sample 

; U9/1 

Concen. 
Added 
ug/1 

X 
Racov 

I Acatonltrile 
7 Acrolein 
9 Acrylonltrile 
12 Allyl alcohol 

168 1.4-OloKane 
177 Ethyl cyanide 
ISO Ethylene oxide 
212 Isobutyl alcohol 
226 Methacrylonilrllo 
276 N-Nltrosopyrrolidlne 
307 2-Propyn-1-ol 
308 Pyridine 

a B«f»«irr Mfnolly eoeloklf Mlaf 

NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
IND 
IND 
ND 

10 
100 
100 
8.0 
10 
8.0 

8.0 
40 

80 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
IND 
IND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
IND 
IND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
IND 
IND 
ND 

100 
100 
100 
500 
500 
500 
0 

500 
500 
500 
500 
500 

102 
79 
72 
191 
160 
95 

108 
81 
0 
0 

222. 

ND 
NO 
ND 
ND 

57.2 
ND 
NO 
ND 
ND 
IND 
IND 
ND 

100 
100 
100 
500 
500 
500 
0 

500 
500 
500 
500 
500 

82 
105 
74 
47 
36 
116 

72 
103 
0 
0 
19. 



» twV/WO/vMt-NTAL 
^ TaSTING and CBRTIFICATION 

MAY 31, 1987 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 - Purge & Trap Compounds - GC/MS Analysis Data (QR58) 

- - f 

Chain of Custody Data Required for ETC Data Management Summary Reports. • 

^WiAGEME^lT/T^^d ; 8)0436 i2S& 
'i i.V: Cbmpiny ; ? Fictiity Sanpl* Poini' ' Oil* IliN' Mevrt 

Cqmpbiind *; 

R«ful 11 

: Samp 1e 
Coiicen, 

"9/1 
MDL»« 
ug/i 

QC Rapileata 

FiriV 
"9/1-5 

Second 
ug/1 

QC Blank and Spiked Blank 

Blank 
Data 
ug/l 

Conceit; 
Added 
ug/lv; 

X 
Recov 

QC HatrlK Spike 

Untplked 
Sample 
ug/1 

Concen. 
Added 
ug/l 

X 
Recov 

328 Tttrachloroethyl«n« 
329 Carbon tetrachlorlda 
347 Toluene 
352 Bromoform 
354 I, I, I-Trtctiloroethane 
355 I.I.2-Trlchloroethane 
357 Trlchloromethanethlol 
356 Trichloroethylene 
358 Trlchlorofluoromethane 
364 I,2.3-Trlchloropropane 
373 vinyl chloride 

Acetone 
Ethylbenzene 
2-Hexanone 
Hetfiyi-lso-butyl ketone 
Styrcne 
Vinyl acetate 
Bi-Xylene 
e«p-Xyienea 

• iacoetff i 

r»*ieeei#l«e Memtfertf •e 
eia#taee«l«««e. laaei«a»i sm4/«r WIIM t«»l4 Mi M 

...... 
•eeeleftit* « —a—< q«alM«4 l««lf t«arei«« 9m. 

NO 
NO 
NO 
NO 
ND 
NO 

ND 
ND 
ND 
ND 
IB. 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

4.1 
2.8 
6.0 
4.7 
3.8 
5.0 

1.9 
10 
10 
10 
10 
7.2 
10 
10 
10 
10 
10 
10 

ND 
ND 

1.42 
ND 
ND 
ND 

ND 
ND 
ND 

13.9 
20.0 
ND 
ND 
ND 
ND 
ND 
ND 

2.66 

ND 
ND 
NO 
ND 
ND 
ND 

ND 
NO 
ND 

9.27 
34.6 
ND 
ND 
ND 
ND 
ND 
ND 

2.54 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

17 3 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

18.0 
18.0 
18.0 
18.0 
18.0 
18.0 

18.0 
18.0 
18.0 
18.0 
90.0 
18.0 
90.0 
90.0 
18.0 
90.0 
15.0 
30.0 

98 
108 
97 
102 
109 
100 

101 
98 
98 
99 
76 
102 
78 
96 
102 
88 
105 
104 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

28.0 
ND 
ND 
NO 
ND 
ND 
ND 
ND 

18.0 
18.0 
18.0 
18.0 
18.0 
18.0 

18.0 
18.0 
18.0 
16.0 
90.0 
18.0 
90.0 
90.0 
18.0 
90.0 
15.0 
30.0 

114 
108 
97 
131 
111 
102 

101 
116 
105 
175 
103 
103 
78 
93 
104 
72 

110 
no 



r-Trr* CNVIftONMBNTAL 
C 1TBSTtNQ and CERTIFICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 -Acld/B/N/Pest Compounds- GC/MS Analysis Data (QR59) 

JUN 23. 1987 

Chain 1 j|f Custbdy Data Re^uhad fc If ETC <?#!!• inaty.net>ortt,..A.;.;;:;, 

:v-W603 5.-WAste lmiS£M£Nr',ilNCliiS JA«S _ ,W!34$ 

mmm :f™:Risoll DC Blank and Spiked Blgnk ;N4l Pl«: Splka.^:.::^..:i. 
• '.y ~ • " Cooipoond 4( - ̂ ~ .. •. 

Blank 
MvDala^iM 
Wug/lig 

..... ; ;. 
Uiisplkad iMm 

Concan, 
Su9/r;r 

HDL** 
ug/1 wp* jecond Blank 

MvDala^iM 
Wug/lig 

IX3S:.31 
l^-ug/l;:M 

Jacc!*;: 
Uiisplkad .•••fceneaft;:' 

Added Ratdv • ••• Concan, 
Su9/r;r 

HDL** 
ug/1 wp* jecond Blank 

MvDala^iM 
Wug/lig 

IX3S:.31 
l^-ug/l;:M 

Jacc!*;: 
Uiisplkad .•••fceneaft;:' 

Added Ratdv • ••• 
2 Acatophenona NO 1 110 123 NO too 136 ND 103 107 
4 2-Acatylaminofluorana NO 1 142 197 NO 250 67 ND 256 55 
14 4-Aminobiphanyl NO 1 71.0 84.0 NO 250 55 ND 256 28 
18 Anlllna NO 1 137 161 NO 150 103 ND 154 89 
20 Aramlta NO 1 275 212 NO 250 98 ND 256 107 
30 Benzo(a anthracene NO 8.4 85.1 97.9 NO 100 100 ND 103 83 
34 Banzana thiol IND INO INO INO 300 0 IND 308 0 
36 Benzolb fluoranthene NO 11 173 198 NO 100 149 ND 103 169 
38 Benzota pyrene NO 2.7 165 193 NO 100 165 ND 103 161 
39 p-Banzoqulnona NO 11 NO NO NO 150 0 ND 154 0 
35 Bern Idlna NO 48 NO NO NO 100 0 ND 103 0 
43 bis 2-Chloroathoxy)MOthane 

2-Chloroethyl} ether 
NO 5.7 90.2 103 NO 1 100 103 ND 103 88 

44 bit 
2-Chloroathoxy)MOthane 
2-Chloroethyl} ether NO 6.2 107 107 NO 1 100 123 ND 103 104 

46 bis 2'Chlorolsopropyl)ather 
2'Ethylhaxyl)phthalata 

NO 6.2 85.8 102 NO i 100 102 ND 103 84 
48 bis 

2'Chlorolsopropyl)ather 
2'Ethylhaxyl)phthalata NO 11 135 142 NO 100 164 ND 103 132 

51 4*Bromophanyl phenyl ether 
54 Butyl benzyl phthalato 

NO 2.1 108 111 NO 1 100 122 ND 103 105 51 4*Bromophanyl phenyl ether 
54 Butyl benzyl phthalato NO 11 78.0 80.3 NO 100 88 ND 103 76 
55 2-sac'Butyl*4.6-dlnltrophen NO 1 ir 225 258 NO 300 85 ND 308 73 
71 p-Chloroanlllna NO n 171 219 NO 150 147 ND 154 III 
74 p-Chloro-nfcresol NO 3.2 83.1 76.4 NO 100 91 ND 103 81 
80 2r-Chloronaphthalane NO 2.1 113 136 NO 100 133 ND 103 no 
81 2-Chlorophanol NO 3.6 82.1 71.3 NO 100 114 ND 103 80 
83 3-Chloroprcplonltrlle NO 11 105 NO NO 4 ISO 69 ND 256 41 
85 Chrysana NO 2.7 89.7 92.3 NO 00 116 ND 103 87 
e7A Acanaphthena NO 2.1 84.0 100 NO 00 103 ND 103 82 
87B Acanaphthylana NO 3.8 81.7 103 NO 00 101 ND 103 80 
87C Anthracene NO 2.1 95.8 III NO 00 109 ND 103 93 87D Banzotghilparylane 
87E Banzo(K)fluoranthene 

NO 
NO 

4.4 
3.8 

NO 
166 

NO 
215 

NO 
NO 

0 
00 219 

ND 
ND 

0 
103 162 87F Fluorana NO 2.1 76.7 94.2 NO 00 102 ND 103 75 

87G Phananthrana NO 5.8 92.6 108 NO 00 106 ND 103 90 87H Pyrene NO 2.1 67.9 73.4 ND 00 87 ND 103 66 

riiit'slaiNs.ynr.fJwiJsTO Kisu'^ys'i. 
1 •tMtiai 9i MOiHd Uaelt. 

jrL3;.3«in;5.a*iy!* - ——• 
riiit'slaiNs.ynr.fJwiJsTO Kisu'^ys'i. 
1 •tMtiai 9i MOiHd Uaelt. 

jrL3;.3«in;5.a*iy!* - ——• • 



t-r/^ ENVmONUeNTAL 
C I U TESriNO and CERTIEICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 -Acld/B/N/Pest Compounds- GC/MS Analysis Data (QR59) 

JUN 23. 1987 

Custody Data Required f^ETC Dati^ 
mmmmmm 

Wttwuiu 

u 1; 1 • OC Blapk anf Opiked Blank 
.v.v :••• A 

r- OC Main* Spike , J 

•'MBUI" Itflil WiiM liiiili 11; ^Cbnceiti!^ 
1 '.-Added i:' 

f "9/1 M^'ug/Ils S."9/i;fc MiUfl/lifl IP?/'® .p,U9/l.;W 
ND 2.1 98.1 105 ND 100 105 ND 103 96 
NO .97 66.5 79.6 ND 100 82 ND 103 65 
ND M ND ND ND 0 ND 0 
ND 1.7 72.8 85.7 ND 100 79 ND 103 71 
ND 6.4 132 166 ND 150 105 ND 154 86 
ND n ND ND ND 300 0 ND 308 0 
ND II 43.4 23.5 ND 150 20 ND 154 28 
ND II ND ND ND 0 . ND 0 
ND II 43.2 55.9 ND 150 24 ND 154 28 
IND IND IND IND 500 0 IND 513 0 
IND IND IND IND 500 0 IND 513 0 
ND II 82.2 112 NO 150 68 ND 154 53 
ND II 57.8 33.8 ND 150 63 ND 154 38 
ND II 63.9 68.0 ND 150 71 ND 154 42 
ND 1.7 92.7 100 ND 100 100 ND 103 90 
ND M 7.00 14.3 ND 150 79 ND 154 5 
ND II 94.8 160 ND 150 108 ND 154 62 
ND II 57.4 69.6 ND 150 57 ND 154 37 
ND II 75.8 80.3 ND 100 91 ND 103 74 
ND 2.1 93.0 98.9 ND 100 108 ND 103 91 
ND 2.6 ND ND ND 100 0 ND 103 0 
ND 2.1 182 240 ND 100 251 ND 103 177 
ND II 141 163 ND 100 164 ND 103 138 
ND II 95.7 ND ND 150 83 NO 154 62 
ND II ND ND ND 100 0 ND 103 0 
ND II 186 196 ND 500 41 ND 513 36 
ND II 118 138 ND 150 85 NO 154 77 
ND II 138 144 ND 150 105 ND 154 90 
ND n 367 447 ND 250 171 ND 256 143 
ND II 133 151 ND 150 107 ND 154 87 
ND II 223 274 ND 250 97 ND 256 87 
ND .1 9 98.8 107 ND 100 65 ND 103 96 

194 HeNachlorobenseno 
195 Hexachlorobutadlen* 
197 Hexachlorocyclopentadlene 
198 Hexachloroethane 
199 Isodrln 
200 Hexachloropheno 
201 Hexachloropropeite 
208 Indeno(I,2,3-cd)pyrana 
213 Iioiafrole 
222 Halononltrlle 
228 Methapyrllene 
232 3-Metnylcholanthrena 
234 4.4'-Methyleneblt(2-chloroa 
239 Methyl methanetuironate 
245 Naphthalene 
246 I,4-Naphthoqulnona 
247 I-Naphthylamine 
248 2-Naphthylamino 
255 P-Nltroanlllne 
256 Nitrobenzene 
261 4-Nitrophenol 
263A N-Nltrosodlphenylamlne 
264 N-Nltrofodl-n-butyla«ine 
266 
267 
269 
273 
275 
278 
284 
286 
287 

N-Nitrosodiethylamina 
N-Nltrosodimethylamine 
N-Nltrosomethylethylamlne 
N-Nitrosomorpholine 
N-Nitrosoplperidlna 
5-Nltro-o-toluldine 
Pentachlorobenzena 
Pentachloronitrobenzene 
Pentachlorophenol 

•eieli •Mej'le* 
mvaliptfe* aiMMlmtletU M«rch«i Itr. 



vim NT/ 
TESTINQ and CEHTtflCATION 

JUN . iju« 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

RCRA Appendix 9 -Acld/B/N/Pesl Compounds- GC/MS Analysis Data (QR59) 

l.-AviCv.-.-l 

^criAln ^r custody C^ta Rectoi^ieii rb^ 

MANAetMEWr, INC, r ~ _ WJ24S 

Raiul It.v QC!.-8apllcala:.i:::^^^ QC Blank and Splkad Blank ..-tjc Malrix Splka 

Sampla 
k)L** 

Blank Conta 1 4 - • lintpikad cancan: 
. Coiicanf^- k)L** rirtf xSacofld Data Addai Bacpy Sampla Addad Ba^ov 
.^^xUS/r^^- X U9/1 • U9/1V ug/l ; U8/Ii ug/l 

ND 3.9 69.6 66.8 ND 100 100 ND 103 68 
ND 11 81.1 87.7 ND 100 84 ND 103 79 
ND n 154 168 ND 200 80 ND 205 75 
NO n ND NO ND 0 NO 0 
NO ND ND ND 0 - ND 0 -

INO IND IND IND 500 0 IND 513 0 
BMDL II 112 131 ND 100 125 1.57 103 107 
NO 2.1 87.1 96.5 ND 100 99 ND 103 85 
ND 2.1 80.0 90.4 ND 100 87 ND 103 78 
ND 4.8 74.8 89.0 ND 100 88 ND 103 73 
ND 18 74.4 77.4 ND 100 102 ND 103 73 
NO 2.9 77.8 72.0 NO 100 106 ND 103 76 
NO 11 106 102 ND 100 112 ND 103 103 
NO 11 70.3 94.4 NO 100 89 ND 103 69 
NO II NO ND ND ISO 0 ND IS4 0 
ND 11 156 147 ND ISO 117 ND 154 102 
ND 11 122 157 ND 150 95 ND 154 79 
ND 11 ND ND ND 150 29 ND 154 0 

NO 2.9 104 121 ND too III ND 103 10? 
ND II 73.8 93.3 ND 100 93 " ND 103 72 
ND 11 no 142 NO 150 92 ND 154 71 
ND 26 67.8 91.9 ND 00 41 ND 103 66 
ND 45 83.6 124 NO 00 0 ND 103 81 
NO 6.2 67.7 92.8 NO 00 79 ND 103 66 
NO 2.1 83.2 102 NO 100 101 ND 103 81 
ND 11 137 176 ND too 154 ND 103 133 
ND 11 216 242 ND 150 173 ND 154 141 
ND II 92.0 108 ND 100 121 ND 103 90 

88 ND II 89.8 97.1 ND 100 105 ND 103 
90 
88 

ND 2.4 74.5 84.7 ND 100 96 ND 103 73 

89B 
90A 
90B 
106 
108 
109 no 
114 ns 
116 
117 
119 
128 
129 
143 
150 
151 
152 
153 
ISO 
159 
ISO 
I62A 
163 
164 
165 
166 
167 
169 
170 
171 
184 

2-NUrophenol 
0-Crtsol 
in+p-Crosols 
Dlbenzo a.h anthracan* 
Dlbenio a,a pyrana 
Dlbanto a.h pyrana 
Dlbanzo a.i pyrana 
Dl-n-butyi phthalata 
1.2-Dlchlorobanzana 
1.3-Dichlorobanzona 
1.4-Dlehlorobanzana 
3,3 -Olchlorobanzldlna 
2,4-'01chlorophenol 
2,6^Dlchlorophanoi 
Dlathyl phthalata 
3,3' -DlmathoNybancldlna 

?-01niathylanlnoazoban<ana , l2-01inathylbanzo(a)anthra 
1,3 -Olnathylbanzldlna 
a-a-DlMathyIphanathylamina 
2.4-Oimathylphanol 
Olmathyl phthalata 
m-Dlnltrobanzana 
4.6-Dlnltro-o-crntol 
2,4-Dinitrophanol 
2,4-Dlnitrotoluana 
2,€-Dlnltrotoluana 
01-n-octyl phthalata 
DIphenylamine 
I .2^Dlphanyihydrazina 
N-Nltrosodi-n-propylaMlnt 
Fluoranthana 
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I U >J47EK 
bpk Rb 12961 

RPe/BNR,«J TEST MIX Se*n 1763 
21.38 *ln. 

442 

' •*!" ' 

34C 

f 7 r, i.iij ,t ,1.» i ^ f, J 
3i§ 3S0 460 

1:110 

100 

^0 

•00 

|«0 

|58 

j40 

•30 

<0 

10 

TABLE 2: METHOD PERFORMANCE DATA (aR23) 

-^/MS Tuning Data - DecafluopotPiphenylphospine (DFTPP) foP Base/Neutpa I 
Ana lye is 

S Relative Abundance 
Ion Abundance Base Apppopr iate 

n/z CP i tepia Peak Peak Status 
' WW. — — —————— 

1 ?0-60K of mass 198 52.54 52.54 Ok 
60 Less than 2\ of mass 69 1.09 1.83 Ok 
^9 (pefepence only) 59.42 59.42 Ok 
'0 Less than 2H of mass 69 .69 1.16 Ok 

.27 40-60X of mass 196 50.29 50.29 Ok 

.97 Less than IH of mass 198 .36 .36 Ok 
'8 Base peak, lOOK palative abundance 100.00 100.00 Ok 

..'9 5-9H of mass 198 7.03 7.03 Ok 
!75 10-309( of mass 198 22.58 22.58 Ok 
.5 Gpeatep than IX of mass 198 3.00 3.00 Ok 
>1 0-1009( of mass 443 11.03 53.99 Ok 

.47 Greater than 4QX of mass 198 92.52 92.52 Ok 
^ f 17-23K of mass 442 20.44 22.09 Ok 

Injection Date: 
Injection Time: 

06/07/87 
17:57 

Run No: >J47f5 

Ana lyet: 
Ppocessop: 
QC Batch: 

Spectrum No: 
\ 



'age 2 of 2 

IS Data File: >J4755::U7 

Name: AP8/BNA^*J 
"liac: TEST MIX 

Operator: JQ627? Date/Time: 6/07707 17:57 
eTL*20 

This performance tune app4ies to the following 
samples, blainks and standards: 

Sample ID Lab 10 

rT7l/>'TV75fe 
^?y7r7 

5'fcttfcR>:rY7fc7 

Date of Analysis 

f1 0fcn7 
ftxiCn-} 
<^7Dfo07 
^yof'Oi 

tnf 
f7Dbo/ 

7Mo/_ 
ZiiSZ. 

Time of Analysis 

/<f'> yy 
1^' 
isiLiir 
24i24u 

SdJJXL 
.niisi. 
0LL5JL 

_Q2LEL 



"'age 1 of 2 

il* >Mesi 
«e Rb 102120 

110000^ 

100000^ 

90000^ 

60000^ 

7ee0»; 

60000^ 

50000^ 

40000^ 

30000: 

20000 

10000 

0 

HCP/DEV 870009 •! TEST MIX 

190 

69 
/ 

127 

110 
\ 

442 

2SS 
/ 

224 

296 
/ 323 365 

i.,,.J.,./1 

SCAD 266 
10.91 »in. 

110 

100 

^0 

f00 

f9 

f60 

f50 

Ut 

-30 

^20 

^0 
250 300 360 

TABLE 2: METHOD PERFORMANCE DATA (QR23) 

JC/MS Tuning Data - Deca f 1 uo PO t r i pheny 1 phosp i ne (DFTPP) for Base/'Naut ra 1 
Analys is 

S Relative Abundance 
Ion Abundance Base Appropriate 

m/z Criteria Peak Peek Status 

51 30-60\ of mass 198 54.41 54.41 Ok 
68 Less than 2S of mass 69 .99 1.67 Ok 
.69 (reference only) 59.43 59.43 Ok 
.70 Less than 2S of mass 69 .47 .78 Ok 
.27 40-6GK of mass 198 40.51 40.51 Ok 
197 Less than IS of mass 198 .38 .38 Ok 
.98 Base peak, lOOH relative abundance 100.00 100.00 Ok 
.99 5-9S of mass 198 6.56 6.56 Ok 
275 10-30S of mass 198 20.99 20.99 Ok 
^65 Greater than IS of mass 198 2.34 2.34 Ok 
141 O-IOOS of mass 443 13.54 80.53 Ok 
442 Greater than 40S of mass 198 90.15 90.15 Ok 
443 17-23S of mass 442 16.81 18.65 Ok 

In ject ion Date: 
Injection Time: 

Run No: 
Spectrum No: 

06/09/97 
19:31 
>14051 

Ana ly 
Proces 
QC Batch 

ys 11 Tri^ 6/ 
SOP : 



Page 2 of 2 

PIS Data File; >I4051::U5 

Name: HCP/QEU 870609 •! Operator; BHB374 Date/Time: 6/09/87 19:31 
Plisc: TEST MIX BTLI' 1 

This performance tune applies to the following 
samples, blanks and standards: 

Sample 10 Lab ID Date of Analysis Time of Analysis 

fin. t'laira zv ,sn 
3m. >lW0 5-v 2),-It 



1 of 2 

HCP^DCV 678609 >1 TEiT n; 

198 

si* >l4eE5 
pk QP e8£>16 

88808-

70868-

©awBtf-

saeae-

40808^ 

30000 

2L'0e» 

1U088 

1 
3 

/ * 
:3 
M 
•J 
•! 

Se*n 295 
18.75 .tqjj 

127 

107 

\ 

JUluA 
58 '108 

107 
S 

ise 

442 
\ 

265 

\ 

206 
/ 

208 
iil 

275 

258 

296 
/ 

388 

365 483 

358 488 

Hee 

99 

•99 

•78 

€0 

40 

-30 

-20 

18 

*^8 

TABLE 2: METHOD PERFORMANCE DATA (QR22) 

.'MS Tijnirg Data - Deca f 1 uo r o t r i pheny 1 phosp i ne t DFT HP ) for A.:-..-Ji Ar.alys:* 

K Relative Abundance 

..yz 
ion Abundance 

Cr 11 e r i a 
Base Appr.-pr iate 
Peak Peak Status 

55.58 55.58 Ok 
0.00 0.00 !Jk 

62.97 62.97 Ok 
.31 .50 tJk 

41.23 41.23 Ok 
O.DO 0.00 Jk 

100.00 100.00 Ok 
6.65 6.65 Ok 
22.36 22.36 Ok 
2.03 2.03 Ok 
13.59 88.02 Ok 
86.21 86.21 t!k 
15.44 17.91 Ok 

= 

"51 
6B 
69 
70 
27 

197 
198 
99 

-75 
365 
41 
A2 

¥ 

30-6JOS of maaa 198 
Less than 2X of mass 69 
(reference only) 
Less*than 2X of mass 69 
40-62)X of mass 198 
Less^than IX of mass 190 
Base*peak, lOOX relative abundance 
5-9*; of mass 193 
10-7IIX of mass 198 
Greater than IX of mass 193 
O-IIJIX of mass 443 
Greater than 40X of mass 198 
17-23X of mass 442 

Injection Date: 06/09/97 
Injection Time: 22:06 

Run No: >I4C55 
Spectrum No: _ 

Processor: 
OC Batch: 

29^ iTy/r 
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r:S Data Fi :e: > 14055: : U7 

Name: HCP/DEU 870609 •! 
nj5c: TEST MIX 

Operator: 9H8334 Date/'Time: 6/09/07 21's06 
BTLIf 5 

This performance tune applies to the f'oliouing 
samples, blanks and standards: 

Sample ID Lab ID Date of ftnaivsis T1 me of Pne1vsis 

raf b^t5lO> fl 
<f70fe/O 00 lO/ 
i»7 0b/n oo;5r 

StfertCTrif >iVobO ^^70^0 o/;/7 
5<,ot)><C >Xyo6i ^-7ofc/ 0 n/;5*? 
^ Lmrt i 7 VOIpl- f70V»/ n 07)3:? 

*7 of,/ O n?;// 
^ T'Tiioxychy «»70b/n (37;v? 

tf'7 nh/n oy;i7 
^£fn%C >lTObf f^oUn-) Obfl/ 

f7ofa/0 ob;ff7 
S'<^b0fcC>3 VOn f-loL/n o7; 3 7 
?iriic>3.yolf «P7ofc70 afi/q-
5'777^00. 7o71 #7V)i,/ n Of)Sv 

^•701,; o O"J:7 7 
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file >l4ie3 
Bpk Ab 136S1 

iseee-

Maee-

i29e^ 

i2eeH 

iieee-

leeaa-

eeea-

799?-

6eee-

seee-

4eeen 

3839-

2838-

1883-

69 
/ 

e-iifUi 
58 

HEX/DEV 3736313 •! TEST niX 

198 
/ 

Sc*n 288 
18.78 ain. 

442 

127 / 

118 

\ 

Iflja AM 

188 /• 
255 
/ 

224 

J ^ 

ilw 

188 

^8 

48 

48 

48 

18 

48 

•38 

-28 

158 288 iS9 

298 
/ 323 3! 

li.1 

3<c 
/ 

• i' lij 1 ^4 
388 358 488 

TABLE 2: nETHOD PERFORHANCE DATA (QR23) 

: GC'TlS Tuning Data - Deca f 1 uo ro t r i pheny I pl^osp i ne :DFTPP) for Base/Meutral 
Analysla 

S Relative Abundance 
Ion Abundance Base Appropriate 

Criteria m/z 

51 
63 
69 
70 
127 
197 
198 
199 
275 
365 
441 
AA2 
443 

30-60H of mass 198 
Less than 2N of mass 69 
ireference only) 
Less than 2X of mass 69 
40-6Q)t of mass 198 
Less than IK of mass 198 
Base peak, lOOK relative abundance 
5-9K of mass 198 
10-30K of mass 198 
Greater than IK of mass 198 
O-IOOK of mass 443 
Greater than AOK of mass 198 
17-23K of mass 442 . 

Peak 

44.41 
0.00 

54.35 
0.00 

41.39 
0.00 

100.00 
7.10 

21.31 
1.82 

15.45 
99.04 
17.93 

Injection Date; 
Injection Time: 

Run No: 
Spectrum No: 

06/10/87 
10:34 
>14103 

1 rr 

Analyst: 
Processor: 
OC Batch: 

Peak Status 

44.41 Ok 
0.00 Ok 

54.35 Ok 
0.00 Ok 

41.39 Ok 
0.00 Uk 

100.00 Ok 
7.10 Ok 
21.31 Ok 
1.82 Ok 

86.19 Ok 
99. 04 Ok 
18.10 Ok 
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nS Data File: >14103::U5 

Name; HEX/DEU 8706010 #I Opepator: BH8334 Date/Time: 6/10/87 10:34 
Misc; TEST niX 9TL# 1 

This performance tune applies to the following 
samples, Planks and standards: 

Sample ID Lab ID Date of Analysis Time of Analysis 

S771)C>Tyo7y /UTr 

\ 



ENVrf^OMMSNTAL 
'C / W TESTING »na CERTIFICATION 

Appendix D 
Subcontractor's Data 

1) A coDy of the originating subcontractor's report is included for 
all data not generated within ETC's laboratory. 

r 



SNVmONkieNTAL 
TESTING Jnd CERVFICATION ETC 

Lab 10: acL/o'/sf/ 
Submitted b 

Date: 

I tM 

Subcontracted Analytical Results 

FMliity: t 71^1-^7 

RE 

Ftcriily Coo* 

ETC Job # 

J Sample Point: ^ — I^/U?l4^l/| I I I 
Some* COM Sonew »e>it I' 

Line 
No. Parameter Table 

UniU Of 
Measure Value MOL Comments 

CONVENTIONALS 
1 CMoride OR 10 mg/l 
2 Fluoride OR 10 mg/l n.'^r 0. ) 
3 Nitrate as N OR 10 mg/l 
4 Sulfate as S04 OR 10 mg/l 
5 Phenolics, Total OR 10 mg/l 
6 Total Organic Halides (TOX) OR 10 ug/l 

Total Organic Halides (TOK) OR 10 ug/l 
Total Organic Halides (TCK) OR 10 ug/l 
Total Organic Halides (TOX) OR 10 ug/l 

7 Total Organic Carbon OR 10 mg/l 
Total Organic Carbon OR 10 mg/l 
Total Organic Carbon OR 10 mg/l 
Total Organic Carbon OR 10 mg/l 

a Specific Conductance ^Lab) OR 10 um/cm 
Specific Conductance (Lsfe) OR 10 um/cm 
Specific Conductance OsA) OR 10 um/cm 
Specific Conductance OR 10 um/cm 

9 pH (Lab) OR 10 std 
PH (Lab) OR 10 std _ 

pH (Lab) OR 10 std 
# 

pH (Lab) OR 10 std 
10 Conform. Total OR 10 C/100 
11 Conform. Fecal OR 10 C/100 

12 Gross Aloha OR 10 PCI/l 

13 Gross Beta OR 10 pCI/l 

14 Acidity as CaC03 mg/l 

15 Alkalinity as CaC03 mg/l 

16 Ammonia as N mg/l 

17 Bicarbonate as CaC03 mg/l 

18 Biochemical Oxygen OsnRand mgn 

19 Carbonate as CaC03 mg/l 

20 Chemical Oxygen Oenesod mgn 

21 Color, Apparent (Lab) PVCo 

22 Cyanide, Total mg/l <0.03 n.o3 
23 Hardness as CaC03 mg/l 

24 NItrfte as N mg/l 

25 Nitrogen Total KjeldahT^N) mg/l 

26 Nitrogen, Total Organic mg/l 

27 Odor (Lab) TON 

28 mg/l 

29 Phosphate, ortho mg/l 

30 mg/l 

31 Solids, Total mg/l 
- -

32 mg/l 

33 mg/l 

34 mg/l ^ 0. 1 0. I 
35 Surfactants (MBAS/LAS) mg/l 

36 Turbidity (Lab) NTU 



ENWBOMMEWTIL 
TESTINGMceitvficATtoN SubconUacted Analytical Results 

REV, 

Facility; •niA.5 
ETC Jot) # •s\kt\an 

iFaciiiiirCaam 
Sample Point: 

SOMfCtCOOt iQi 

Date Sampled: Time Sampled; 
Y T W M 0 0 M H MM 

: Line 
No. Parameter Table 

Units Of 
Measure Value MDL Comments 

METALS 
i 1 Arsenic OR 05.41 ug/l 50 

2 Barium OR 41 ug/l 150 
_ 3 Cadmium OR 05.41 ug/l 10 

4 Chromium OR 05,41 ug/l 40 
5 Lead OR 05.41 ug/t 50 

_ 6 Mercury OR 05.41 ug/l 0.2 
7 Selenium OR 05.41 ug/l 10 

• 8 Silver OR 05.41 ug/l 10 
9 Iron OR 41 ug/l 30 

10 Manganese OR 41 ug/l 20 
11 Sodium 0R41 ug/l 10 
12 Antimony OR 05 ug/l 
13 1 Beryllium OR 05 ug/l 10 

• 14 Copper OR 05 ug/l 20 
15 Nickel OR 05 ug/l 60 

? 16 Thallium OR 05 ug/l 
17 Zinc OR 05 ug/l 5 
13 Boron ug/l 

f 19 Calcium ug/l 
t •'0 Magnesium ug/l 

,1 Aluminum ug/l 
. it ug/l 
' 23 Cobalt ug/l 

24 Molytxlenum ug/l • 
25 Potassium | ug/t i'yimri 

• 26 Strontium ug/l 
27 Tin ug/l 

- 28 1 Vanadium ug/l 
i 

'• 

i 
1 

• 

1 



•ETC ENVIffONUeNTAL 
TESTING »na CERTIFICATION 

Appendix E 

Chaln-of Custody Forms 

1) A field Chain-of-Custody form (CCD is included for all samples 
shipped by ETC shuttle. 

2) An in-house sample Chaln-of Custody form is included for all 
samples not shipped by ETC shuttle. 

3) Any additional Chain-of-Custody material provided by a client or 
by a client's sampling agent is also included. 

4) A subcontractor's Chain-of-Custody form is included for any 
analytical work not performed within ETC's laboratory. 

5) Analysis and Extraction Custody forms are included for the 
period the sample was in ETC's possessioa 



~ eMVfffOMMCNTAL 
. : Lf TESTING and CSnVPICAVON 

:HAIN OF CUSTODY FORM (CCV 
Seal No. 

Date 

.ETCJ06# 

Sealed. 

tnn •Ai>-V^ mpany: 

ility/Site; // 

s: Address: 

Phone:. 

SAMPLE IDENTIFICATION 

^c--ility: ^ \1\0\Si I I I I I I I I ^ 
^ . FiciHiy.'S<it COM lOoiionoi fcomow Ooini Ottciipiienu 

MWigi^ter il.?,-*,.?! lgt7loi<^3iol l/iZi^i'?! I i i I Sample Ponjt: 
SOUKOCOM 
It'om Mmn 

rout lOOOMIIO -jx 

Mtr 
Sun Oaw 

cnriMMiOOi 
Sun TIBU 

(2400 w eioew 
liaOMd Houn 

icomoo*>w 

urct Cod«r 
w«il..(VV) Outtall (O) BotlOffi Stdimani (B) Surtsea Impoundmani (1) LMChataColiaclienSyt (CI Otntf .. 
Sotl ...(S) ^iMf/Slfttw. (R) GanaftiionPoini (G) fiaaimoniFaeilily fO LslixOcaan m SMCity 

SHUTTLE CONTENTS 

iX> 

JTTLE 
No Type r -Six# Prttorv. ANALYSIS 

SAMPLER UB 
mrr/N) Obsarvations Obaarvalions 

jJ 

ou,.^ r 

£W7W 

A^T 

-•Tasd. 

CHAIN OF CUSTODY CHRO NICLE 

1. 
ShuttB^ Opened By: (print) 

Signature: 

D4I«: 

Seal #: *^4^ yg Intact* Vfe 

I haveveceived these materials in good condition from the above person. 
Namt;, Signature: 

Date: Time: Remarks: 

I have/eceived these materials in good condition from the above person. 
Name' Signature: 

4. 

Date: Time: Remarks: 

Shuttia Sealed By. (print) 

Signature: 

.8 USE ONLY Opened By- -Date: 
^ a.»-Yi —r 

yQ W&UiSl. ^^47 ""•= /PQ 
Seal»; lo^ Intact: 

.Time: U[Laz2 



CTr^ CNWI»OW*ieWT4t 
C / W TESTING tnd CEHTIEICATION 

CHAIN OF CUSTODY FORM (CC1) 

J-

Seal No. _ZL2ZL^1_.ETC Job # 

7/^^ Ry 
1 7 /• 

Date Sealed. 

Company: 

Facility/Site: hlw s. S4t 

Address: 06(^1^ 

SAMPLE IDENTIFICATION 

Facility: 

Sample Point: : |!2J4 
SowtctCoot 
iiiewbe4w 

Coot 

/ t ^ ^ 

I I I I I I 1 I 
lOoiionoi temoif toxit 0«Kfioi*OA« 

djllMJ Iffrrlgi^.'^iOl l/rZiSl^l I I I I 
VM> Swnew ^OMI10 Sun 0«i* Sian Tm* 

•••n iw*i>(vi 
Sun 0«u 

(VYIMMlOOl 
Eunm neutt 

lIMO w. ewcu 

Soutct Codtt: 
wtM . iW) OulUli (01 Bottom Ssdinuni. . . (8) Surtaci Imoounomont—(t) Laaciuit Colloction Sys iCt Ottuf .. 
Soil . .(S) RioorfSlraam. .(Rt GanoratienPoint ....iGl Trastmani PacHity (Tt Laiit/Octan iL) Seaeity 

SHUTTLE CONTENTS 

No Type 
BOTTLE 

Size Preserv. ANALYSIS 
Pitt. niN) 

SAMPLER 
ObftAfVAtionft 

UB 
Ohservstions 

f IL 
» ivaa iiftvy vrlrwWI VSBIwllV i#vw< * ei ws <9 

f ifeJ A/ 

TfiiJ H HfrrVffyh /J 

1 ^rJi ah TV/-) — J 
^ • . 

i 
/ 

1 
1 

• 

CHAIN OF CUSTODY CHRONICLE 

1. 
Shuttle Opened By: (print) 

Signature: Seal»: "7^ 70 / intact: 

2. 

I have received these materials in good condition from the above person. 
Name: Signature: 

Date: Time: Remarks: 

3. 

I have received these materials in good condition from the above person. 
Name: Signature: 

Date: Time: Remarks: 

4. 
Shuttle Sealed By: (print) 

Signature: SMift -wznL 

Time: 

Intact:' 

t AftiiQCOMi ^ Dsf: .Time: 



^ -T-Q eNVinONUENTAL 
TESTIN6 «nd CEUVFICATION 

?= j'N-, 

ZnMN OF CUSTODY FORM (001) 

Seal No. dSfi 

Date Sealed if/A/'-

.ETC Job# 

By; jii=2 

npany:. WMI Attn.: Bob Bartholomew 

-I iliiy/Site: 

Address: 

Chicago Incinerator Phone:. 312-646-5700 

Chicago, IL 
RECD MAY" 51987 

SAMPLE IDENTIFICATION 

"arJIity: 
7.0,5 PE 

F|CIHI,.-S>lt COOL lOeli«n«i Wn«W 0«»Cliei«n>i 

3i...iple Point: 
Seutct Coe* Tout Samow ^omi lO 

iit*i ai«»'n 
Sian Oait 

(YYIMMWOt 
Sun tw 

iJ*aOt» ciec«i 
EKMM HOUtl 

leomsesiw /;iV5 
urc« C0d««: TP-
iil..(W) Outlalt (Ot BellomSadimcni (B) Surtactimpoundmani (I) LaacnataCollactionSrt iCl Otnar . 

Soil . iSl Hiyt/Siraam .(R) Ganaration Point—lOt Traatmawi facility (T) Laaa/Qctan (Lt Spteily 

SHUTTLE CONTENTS 

|X> 

BOTTLE 
ANALYSIS 

SAMPLER LAB 
No Type Siza PreMrv. ANALYSIS FiiL(Y/N)| Obsenations Observations 

A Igal HN03 Radioactivity Y 

1 B IL Cool General Y 

4 C 

\ 
B IL 6NNaOB Cn Y 

1 1 ® IL Zinc Sulfide Y 

' 1 

^cetate 

' 1 F 50 0ml HN03 Metals (dissolved) Y 

F 1 500ml HN03 Metals (total) N 

•I F 500ml H2S04 Nutrients Y 

1 I 100ml Cool4C Total Coliform N 

1. 
Shunl, Op.nM By: (phn.,^ 

Signature: 

Date: 

Seal#: 
JS&B. 

2. 

I have received these materials in good condition trom the above person. 
Name: Signature: 

Date: Time: Remarks: 

I 

J 

I have received these materials in good condition from the above person. 
Name: Signature: 

Jate: Time: Remarks: 

4. 
Shuttle Sealed By: (print) 

Signature: 
WCH-i 

Date: T""®: 

Seal#: SbO intact:" VCir-5 

SEAL# (UTTLE « .TEMP. 'C 

Time: 

.COND -



"I 
ENVmONUENTAL 
TESTING «nd CERTIFICAVON ETC 

FIELD PARAMETER FORM (CC2) 

ETC JOB#, 

Sample Point 

Tp. £lU}Fh 

Saufct COM SomoM »e<ni i 0 

I I I I I 
njMQC DATE 
mr MM 001 

STAUT OOBGE 
QAOOHtCweig 

FIELD PROCEDURES 

I I I I I 
ELAPSED MRS WATER VOL. IN CASINO 

ISIIMWH 

I I I I I 
VOLUME PURGED 

SAMPLING METHOD: 

Sampler Type 
A'Submorsibit Pump O-Olppor/Bettlp 
B-ISCO E-Ballpr 
C-Bladd«r Pump F-Scoop/Sbovpl 

"RECO'MAmSSf 

Sampler Material 

Tubing Material 

A-T«tlon 
B-MPtai 

A-Tsllon 
B-Tygon 

Sample Composited Y/N 

C-PVC . 
0-Plutie 

C-Polytthylpn« 
0-Silicon 

X-OthPf 

XOttwr 

X-Otbsi 

ISPECIPV OTHEIP 

(SPECIFY OTHERl 

ISPEQFY OTHER) 

Well Elevation (ft/msi) 

Depth to Ground water (ft) 

Groundwater Elevation (ft msl) 

FIELD MEASUREMENTS 

i I I Well Depth (ft) 

i I I Sample Depth (non-well) (ft) 

JJ. 
I I 1 I I 

Mill 

1st 

2nd 

3rd 

4th 

1 «5T0) 1st 

1 <STO) 2nd 

iSTD) 3rd 

1 (STD) 4th 

ca 
Sampio Tomp 

at2S*C 

atSS'C 

at2S*C 

um/em 
ai2S*C 

NTU 

TuiMdIty 

L# 

(•PIWM'PMM) 
U_J LJ 

Sample Appearance:. 
FIELD COMMENTS 

WeatherOondltionsr /Je 

Othen_ 

.g-ye <^uuTrL^< la (mCi Tg T Wrr-H 

FILTERING: Use Chain of Custody (CC1) to indicate which bottles were filtered 

Sampler _ _ Employer —ZrtSS 
(Pnnp 

I certify that sampling procedures were in accordance with applicable EPA state and corporate protocols. 

lOlMt 1 (StpMlMfOI 



CTr^ ENVIRONUENTAL 
C I W TESTING and CERVFICAVON 

FIELD PARAMETER FORM (CC2) 

ETC JOB 

Sample Point 

22E T»> 

Sowrct Ceot WmoM Vwni i.O 

' ' ' ' ' 
PUPQE DATE 
mr MM 00) 

SAMPLING METHOD: 

Sampler Type 

I I I 
STAPT PUMGE 
aAOOHrOeeat 

FIELD PROCEDURES 

J_L I I I I I L 
ELAPSEO HPS WATIP VOU IN CASING VOLUME PUPGEO 

Sampler Material 

Tubing Material 

A-Subm«rtibl« Pump 
B-ISCO 
O^lsddGT Pump 

A-Ttflon 
B-MtUI 

A>T«(lon 
B-Typon 

Sample Composited I Y/N 

D-Dlppcr/Bonit 
E-Bsllw 
F-Scoop/ShovGl 

C-PVC 
D-Plastic 

&Polytthyl«n« 
D-Slllcon 

X-Otlwr 

X-Othsr 

XOthti 

ISPtCiPY OTNIPI 

(SPECIPT OTHEPI 

SPCC4PV OTHEP) 

Well Elevation (ft/msl) 

Depth to Ground water (ft) 

Groundwater Elevation (ft msl) 

FIELD MEASUREMENTS 

1 Well Depth (ft) I I 1 I 
1 I I Sample Depth (non-well) (ft) 1 
1 

1st 

2nd 

3rd 

4th 

1 ISTO) 1st 

1 (STO) 2nd 

I (STO) 3rd 

(SID) 4th 

rcj 
Sampi* Tamp 

st2S*C 

•t2S*C 

•t2S'C 

al2S*C 

I NTU 
TufWdtty 

J L 

Sample Appearance*^ 

Weather Conditions:. 

Other_ 

FIELD COMMENTS 

FILTERING; Use Chain of Custody (CC1) to indicate which bottles were filtered 

e—pi., Employer 

I certify that sampjmg procedures were in accordance with applicable EPA state and corporate protocols. 

=S 
lOSMI (hpnavoai 



CTr^ SNVUKiMyEMTAL 
Cm I TESVNG and CEKVPICAVON 

FIELD PARAMETER FORM (CC2) 

ETC JOB # r Tf 

Sample Point 
Saum COM Samptt Oetni i.O 

I ' ' ' ' ' I 
FIELD PROCEDURES 

moot OATt 
(TY MMOO) 

I I I J L 
ST ANT NUNGE 
aAOSNrCwelN 

Et>NStOMNS 
I I I I 

WATEN VOL. IN CAStNG 
(GOHOWI 

J I 1111 
VOLUME NUNGEO 

iGoUanu 

SAMPLING METHOD: 

Sampler Type 
A'Submorslbt* Pump D-Olpp«r/Bottl* 
a-tSCO E-B«ll«r 
C-Bladder Pump P-Seoop/Stiov«i 

Sampler Material 

Tubing Material 

A'Ttdon 
B-Metal 

A'Ttflon 
8-Tyoon 

Sample Composited I Y/N 

c-pvc 
D-Pltatlc 

C-Polyathyl«n« 
0-Slllcon 

X-Othsr 

X-Oth«r 

X-Oth«f 

(SNCaFV OTHiNi 

ISNEOFT OTNERI 

ISNECI^Y OTMENJ 

Well Elevation (ft/msl) 

Depth to Ground water (ft) 

Groundwater Elevation (ft msl) 

FIELD MEASUREMENTS 

J_L 
1 

Well Depth (ft) 

Sample Depth (non-well) (ft) 

I I I 1 II 

1 
I I I 1 I I 

I8t 1 1 I 1 1 (STO) 1st 1st 

2ndl 1 1 1 1 «T0) 2nd »« 2nd 

3rd 1 1 1 j (STO> 3rd 
p" 

3rd 

4th 1 1 1 1 1 (STO) 4th 
PN 

1 1 CC) 
Sompto Tomp 

al2S* C 

st2i'C 

•t2S*C 

•I2S*C 

I NTU 

I I M I I LJ 

TuiMdIty 

1 1 1 
ftm 

II 1 II 
•MM 

1 
1 II II 

eetM mm 

Mill 
feew perweewi 

1 1 
vetye 

1 1 1 
wMte 

1 
tevwpefwuetefi «eiwe «MU 

Sample Appearances 

Weather Conditions:. 

Other 

FIELD COMMENTS 

FILTERING: Use Chain of Custody (CC1) to indicate which bottles were filtered 

Sampler Employer i^rrr 

I certify that sampling procedures were in accordance with applicable EPA state and corporate protocols. 

(OtMl 



: . - • 1 , « * 

a 

Sample 
Number 

Lwv 
Link 

Sample lo-A Vol. (ml)Pcsr 
Vol. (ml) • —' AGIO 

Comments 
#-7 vr 

f^kCK i 1 (:• 0 r i'3 O t o 5 o 

SbtCl i^O t o 5". Q 

s: I OH r-o : 1 c 5C 

b 0 L 
1 

\y S'S'O / o 'y o 

S/LCS- .^1 os'y fHO / o •5-r\ 

SbCC^< fXO to To 

o
 -Tx rno i.o T-o 

sS Lt cs Jj (:0O JO 

SiCOk, OO to 5.C? 
• 

OC H?0 Jo 5 n 

OC ^Hs, fO O (0 r.o 

.SX r^o /o ^•o 

6^ OH ®i riO / d 5o 
COC t'io ̂  Ss .^5-0 lb 5-0 

Jbkcr « 5"ao lO 5.0 

OC Batch » 

Antlysis C ^ ^ir C 

/4f"i / ,• =--•• 
jft-ir •''per: 

Matrii H^o 
Turnaround f'- ft n 
n... b'lL-lS 7 

Extraction Method: 

Sap. Funnel 

Continuous 

Soxhiet 

Other 

COMMENTS 

FRACTION SPIKE 

Amt (ml) Cone. Lot* 

er 0 1 ^//4* /nil. 
.-r r*. ,>.0 O 1 ^ 
Pf ni: ' O .JL ̂  Tel. • 

' " r O C U 1 ft r /i »C r: t /r 90-7 0-t 2Ta%y 
SURROGATE 

Amt. (ml) Conc. Lot * 

BN: 

ACID: 

8>Wonc 

UPD/Supervison JiiL 



: 1 »' FKI . , 2 'Jr^I 
Itqutr.cc tili: ilcvMF 
>ecu.-it':' Cc'dc: u£ 
Cr.ir.rtl «: 0 

^uL.-ir-wftr.cc 1 
.'•:€tnec: hif 04P : QE 
Dialoc-Prei Parim-File 

Su-is^i. 
5 

1 = 0 
0 

HHups 
5 

PsstHBtJ# 
I 

Stop 
1 

Pest-U'jhj-# 
1 

rC Ut. LaD ni c 1 i 
Fraction Ai^jPkr Fcf^ 
Super v: ao- yrv<»fs^' ! Superv: ao-
B-trr. ii£ 

Star.dir d 
lO 

± 
JL^ZS. 

i2iL(2. 

± iniL 
11^1 

I & 

i 2517 
i A (15H. 

tone 
PPh 

-S:£. 
J2:i: 

.1.^ 
l-g'g"-
I O'^y 

if: 

Lot 
NO . 

liSi8£.i 
iS^SiL 
VSLdSl. 

.i-isa££i 

.lutsssa. 

.\J2^ .u^L .i-SzE 

i'anp I es 
Sft.tipl t—Hare 5t. 1 m P-File ?;-F i i c y.Dii-F •;td-Aff.t Sap-Amt 

1 HEl'fiHS 1 PN3S31 RN3S31 100.0000 1.000000 1.000000 
2 PN3S32 FW3332 100,0000 1.000000 1.000000 
3 HiciO 0.5 3 PN3S33 KH3S33 100.0000 1 . 0 00 00 0 1 . 0 0 0 0 0 v 
4 rt:;'6 0 1 . 0 4 PH3S34 RM3S34 t 00.00 00 I .000 00 0 1.000000 
5 AlibO 5.0 5 PN3S35 F;H3S35 1 CO. 0000 1.000000 1.000000 
6 fiiC6904CS 4 A PN3S3b hH3S3b 100.0000 1.000000 1.000000 
7 S660SC ^4- PH3&37 RN3w37 100.0000 1 . 0 0 0 0 0 0 1 . 000000 
S SS60b£S 4 PN333S hH3S3S 100.0000 1.000000 1.000000 
s SS605C 4 PN3S35 PH3S3S 100.0000 1.000000 1,000000 

1 0 SS605CI; J 0 PH3b40 KM3S40 100.0000 1.000000 1.000000 
1 \ Sbb02C 1 1 PH3S41 KH3S41 100.0000 1.000000 1.000000 
12 SbS03C PH3S42 RH3S42 100.0000 1.000000 1.000000 
1-3 ic.6 04C ! 7 PM3S43 P.H3S4 3 100.0000 1.000000 1.000000 
M A 101o 0.5 1 4 PN3S44 FM3S44 1 0 0.00 0 0 1.000000 1.000000 
15 nl221 0.5 13 PN3S45 Ffi3P4 3 1 0 0 . 0 0 0 0 1.000000 1.000000 
lb A1232 0.5 1 D PH354e. KH3S4O 1 0 0 . 0000 1.000000 1.000000 
17 A1242 0.5 1 7 PH3347 SN354" 100.0000 1.000000 1.000000 
1 e fii:-4S 0,5 1 S PH3S4'5 P.H3S4 9 10 0. 00 0 0 1 . 00 0 0 0 0 1.000000 
IS fl'2 5 4 0.5 1 S rH3S4S RH354S 1 00.00 00 1 .000000 1.000000 
20 A;2o0 0.5 2 0 PH3&50 KH3S50 100.0000 f.000000 1.000000 



DATE PDhlJ'^ 

LABCi.^.ORY CHRONlCUE: GG-MS Dep .nent 

^•TinN' 'fWHTPtlldc^ )Mi: 
•.UMENT . 

J£F1LE_^^Z 
r-QUENCEFlLE 
1 =T+H0D FILE 
ID FILE C 
AVALYST(S) 

SUPERVISOR 
BATCH t'K <^U705Z. 

iniASi iNituku 

CURRENT 
CSOS STATUS 

_*co 
« 

STANDARDS 
UROATED 

»AT| 

STANDARD 
CONC 
PPM 

LOT • 

NO. 
LOT 

P-feF=S S-O 42fS 1 

2.S 1^,62.4 /J 

• zs 157/5 10 
/s iC.Q2g« < /O ?o 

m. P-T 56 ISSU, c A; 

' , 

•T 

NAME 
DATA 
FILE 

uL 
INJ 

ALS 
f DIL TARE! SPECIALS 

(WRITE A TTPE) 
PLUS 
Y/N 

UL '.OS 
I ncia'i?.\/ >C2gay 

•CzSL 
>C2.9iz 1 

JMJO 

_ _„(3IZL05S^. 
•5 

w 
uc 

JSJ2. 
'C^:s'=\s 'H-^U 

/^CTOf^^s/ -Clfi 

eD'^\l %:i 

IT 
n: <rv- ~>oSGt V 

' —1 o:gLs/ 

-> 

c. 11 

^•S(.c^o*?V 
:>CSX^) 

jSfc |A-3 

22.' 

22:5 

r.o 
2:2 
J.-" 
2?' 
ti' 
S:t 
r.« 

^00 o « 
•>C-"^os (li 

AC'VO^^US 5CK,ii^ JSL 7 
''3 L 73 5y^ 
^C7g5Zl/5 

£ 
• <p-a=g 
CQLiCfflMi 

^C2Ufl LL 
>n(io SL 

'T./. Aac^ v-Wr.r 

•>A'2i. <f7 

nliSLtoaJWL 
MMM. >CUll 
OtJbSJ^ 



ORATORY CHRONICLE: GC-M. .gpartrosal. 

DATE 
FRACTION 
INSTRUMENT 
TUNE FILE 

IFT. 

/ 

SEQUENCE FILE J^C, 
^ET+HODFILE 

ID FILE 
ANALYST(S) S) 

SUPERVISOR ,, t ' 
BATCH i-« LiUmt 

IMITUU 

CURRENT 
CSOS STATUS 

ACO 

WIA 

STANDARDS 
UROATEO 

OATI 

•T 

STANDARD 
CONG 
PPM 

15'^ / 

t T 

LOT • 
NO. 

LOT 
VI 

% 

NAME DATA 
FILE 

uL 
INJ 

ALS 
f OIL TAPi# • "'" SPECIALS 

(WRITE A-TVPEI 
PLUS 
Y/N 

>C2UI1> "• crT \IOCK. hlA^)L 

1 
i 
ML • 

V • V j=5f 3 at 

ii J . N rv ii 

rsc s-:i V 0 
y) ;5.. lOw 

. 

• • 

V I V 
• 



'• ^ f irrfwewwiwi/. 
i '•# tfsriwc ciaitf 

^2M£_ 
•fON 4^^ 
JMENT 

LABORATORY CHRONI IrGC-MS Department 

ATE 
R CTION 

RUMENT 
FILE 

E UENCEFILE. 
IL.+IODFIL 
5 FILE J£ 
^ -.LYSKS) 

SHIFT. 

-m / 
•UPERVISOR . 
l-tTCH*-sJlOl5iL 

J.^ 

•nlAlI MITIAU 

CURRENT 
CSOS STATUS 

cr' 
lif 

STANDARDS 
UPDATED 

OATI 

»T 

STANOARO 

S£. 

CONG 
PPM 

SO 

2-^ 
O 

LOT 
NO. 

LOT 

2.? 

(S-ZY^ J. 
o 

fl I>gr JTp 50//AJ 4^ ko 
2.M. IQ 

NAME DATA 
FILE 

uL 
INJ 

ALS 
f OIL TAPCI SPECIALS 

(WRITE A TYPE) 
PLUS 
Y/N 

>£'3>n7 -I:.:?' 4 .i • 

c L: C7t.:vc 

ovrtosHv >£Sii8 5VJ- Obi 

'fOclCSHVS 5-^ "LJL ^6 otui. 
>£ 3> I to Suu [AJ^ p 

f COC X^V-L^J". ^ FP (OjuuL. '< '( fOlSo • "rvui. ^uJ- //.•Yt! 

P.6F6 >t^Z IZi (AJL^ Of, 

SAOlOLrV/ i'lvu 1 NrJ.t 2f^ 

RAO lOuV * J /(? 4..J. AFf 

>E3( IL, r»vj-

' /<^C#UO?VS =•£112,"^ S-A. 

^S.S/25 oy 
•^Sufj^yy) yp:7)t2q 'U I..U 

>E.^lSo SJ2 . Oi 

n 
pDSlf >r?,\5Q ^.P fi 1 pDSlf 

T f r/t/3 fi^cvrft^uML jvIO 
JpyPn\nc\/ J/l, r .^cjat 

J 4.,^ ^-/yLrv4 

U ) 

' .fiFA >FJ^1'37 U >£.'^137 « i:» 
GCic^HvA 41!/? .^W. ' 
r^-7r^M\/c " ^p j^JL 

C/P///7 

Or*>!55HVS ' trtr /0.j? 
Qe7CSH.V ^ £3lHl a 



«• ; 

LABORATORY CHRONICLE; GC-MS Department Pi 
riATP S/lH/ei ciMirr 
ppAr.TioN ymyr^ 
INSTRUMENT E 

STANDARD 
CONC 
PPM 

LOT 
NO. ' • 

TIJNF Fll E 
SEQUENCE Ell E 

• - '•; 
METHOD FILE >4^9 I+4T t\ 
ID Ell E P/^9 lA-ET i! 
ANAI YST/SI 'fij. _ 7 ' 

SUPERVISOR } • 
BATCH r» \ / U 

(»UAM mrruu (»UAM mrruu 

CURRENT 
CSOS STATUS 

STANDARDS 
UROATED 

CURRENT 
CSOS STATUS 

STANDARDS 
UROATED 

CURRENT 
CSOS STATUS 

STANDARDS 
UROATED 

*co 
w •r 1 

NAME DATA 
FILE 

7 • •• 
uL 
INJ 

ALS 
f 

DIL TAPE 1 SPECIALS 
(WRITE A-TYPQ 

PLU 
YIF 

^fir -7nS'4VS <:j CfcuPD/ ]?)tJJ APh /AAT 
Tccawc O^hU ILU; 4 ' /Qr: 

^ L 7o?-(/V t C70Tl<W t 
hLo'^\/ e-z,(fe cry .(t 

=^?W7 i 15; 
"fv Mr. 

u/^c^xlR 
kV-^ 

e3Ki > t A/r, \s:: 
\LC,OX\/ •oiJL r.ind ^ ^ U 0 

J i iA^/ci- -pi 
eTitsu 2^ 

(n: ZZ 
1 •/U!; 

ZZ 

^^"7nsrH\/!R /qflr/rwr 
i r' O . P " 

E5LS9 
CACAV. I 
rAfi^ / /nje. 

^(^0.-70 Silv<; ti3l tr/7 a K /?^/hor 
ftftpp, E31C,\ rtL Ps.ci J 1 / l/f. 1 

/t rc 
(7C7(55MI/ £316M XX 
"^i.uaix/ e7li? >C iV.f 



' CTf^ """•o-KMUi 
C i U TtiTme M C{« CllirWiCiTIO* LA^ ^KATORY CHRONICLE Sb..vie Preparation Departmer. 

1 Samplt 
Number 

Log 
Link 

Sample 
Vol. (ml) 

Extract Vol. (ml) Comments 1 Samplt 
Number 

Log 
Link 

Sample 
Vol. (ml) Acid BN lOERBN 

Comments 

iU.ci. qi-i3 t.o 1.0 1.0 Ir 
Rv.i^O 1.0 1.0 hO ] 

S (itf''/ 10 f-O io 

«r* io ho hO 

^/oe-'-/ (Q ho i.O- v7 

Sfco 5 ? 77 iod5 10 )0 i.O ftfs/flk iVrO LK r 

56059 (CJCC 1.0 AO ho _ 
^(C; 

/•^ ho AO 1 C/h( AN 

J/ ho / 0 1.0 ^ 
±7— 

. .... ^ 1 — r r "1 
> O <^ -2-r ,-)l :5 V- 1 ; 

5 toe'J C71^51 /.O hO 
*'4 

10 I 

i Sfcoc?: 4/ 1.0 ro AO 
1 

5-77.^; to 10 AO A<5c,/-r 

•'5773Z e^L- /.o / 0 hO 

J 7733 
JIT" < (- /1 -» 1 1 

/ 
_ .. 1 

qso 
1 O (re 

}.0 ho ho ( 
\ 

—^rr-^— 
=r^— 

1 

j^^HC ru 

5ioiA3 ^ r 1 i^^k W k(3 
^ 1 < ' )H.|i 

vl/ 1 V" 
^oiJI •>- ! ! 

u 
^ .. 

^ W 

33^1 1 

1 1 

1 1 IC^Jr: 
1 1 

/• c / 0 A.O 
: 

4/ 
«/. 5?,o Z, /.o to ho 

0% f i? ̂  irrA /.o /.O iO 

37-0(5i'-/?Js nno f.o AO AO 
rr,.ur-,r.^^ f.O hO 

QCBatch# i£2JJ^J==. 

Analysis ^PZjC.' 

A I^/ZA^ (Q^ BP'tlk 
% fi-rf/ /yyrmlb • 

y/t O Matrix _ 

Turnaround ^ 

Data sun 

Nautral 

Base _________ 

Acid 

Oarlvitized BN 

Extraction Method: 

Sap. Funnel 

Continuous 

Othar 

COMMENTS 

4U'ep?a4c-^Cc (cic^w 
Tli, 

•r J . J T 

f^zX^cM ST^. 

/oeyy/'j'l /o ^rs.7^i 
Aaft?/-/ /.d /s iff •• ' •" ^.' . ' .•' ,• • 

C»tf r«lftn-7, /• •».«• 

BNOER: 

BN CONC; 

3». 

AGIO CQHC-JU^JZL.^ 

•Suparnsor«^i/1 r f /? w/f i • i 

FRACTION SPIKE . SURROGATES 

Amt (ml) cone. "IVxi Lot# Amt (mD Cone, Let# 

m\^i\ 1 1 t 

A(^./>A! M \.t 

rPtT*/ Al J 1 , 1 r. .*/X/iOC 

1 r term 
OOiUn. 1 r irr:-

-

Osfi'it 'tV/t (<,lvA f C 5C//o^ /5:rr^ 
nc row* §113 



CT^ """Omutnttl 
C /O t lOiMtc LAbJRATORY CHRONICLE: GC-MS oepartment 

DATE 1^£^2L__SHIFT__ 
FRACTION 
INSTRUMENT '-T^ 
TUNE FILE^ y^rT/>o/ 
SEQUENCE FILE 
METHOD FILE _ 
ID FILE 

RH^T 

ANALYSTisTZZZZZI^; 

SUPERVISOR 
BATCH rs 

i3J(fcX 
miAu MHTMU 

STANDARD 
CONG 
PPM 

LOT 
NO, 

LOT j 
VOL^^ 

TUf 5A/ ftCi 1 m 
Tr-y 

nClhf^Th TTT -ir T /rf/f, /i/ s,/srn 
Rki <^TA TTT -rr T JflO./flO. AD , ///77 

/3«/Wr2r) 

•94= 'a 
rRxJ -rrr-rr -n 

^3Sk A4O /M 

CURRENT 
C505 STATUS 

ACQ 

wia 

STANDARDS 
UPDATED 

OATC 

•T 

NAME DATA 
FILE 

uL 
INJ 

ALS 
1 

DIL TAPEI SPECIALS 
(WRITE A-TYPq 

PLUS 
Y/N ! 

/CLCL/ fili^ 'iT'Allu / DKL 0 /; 

-RAJA -rrh ITT 7J*MT37 a? . • 1 
rr >TMT3g 3 r j&uAs i 

-r ¥ • A 
flPf! /SU//-JT) yjumo J" :TRPg,RsJ 

-w 

AHiejJA- TTT. >7MTH| • 

•rr 7 V HAPAAR 
-r / 

Tcsd- flitx >JU 7VV ? 

ocitoA r >JV7C^ /o 

n'r 6 5oi3r^ >jrvjwA K 

^e,e,o^r s >7-W7V7 /O 

Sat tore/? >.TW7WX !% 

S6rfoJ?r Ji 

i>6d/oty r >JV7At> /A" 

7aV7,S7 lb 

5too Rr >3-WTO n 
S 77.^ /r >JV7r3 ft 

^7 7,a-ar A 
>7/7 rs"" 

• 
Ss 6lC /7;r 7 

Sxy/^ .<r7-/J 77" >j"«r7n -24 • 

VA kt4-^Th rr > TW7^7 JO 

7TW IS'S jr> 

•<.Aerg^ 
\ 
7jrv7rf' •2/ 



Z / w rrStMiC ciai*»<« iO«r LABORATORY CHRONICLE: GC-MS ueparlment 

DAT!: f> 
RACTI0N_ 
^UMENT 

_SHIFT_ 

KFILE. Mrjppj 
-cOUENCEFlLE. 
IETHOOFILE _ 

10 FILE 
^NALYST(S) g->0 

SUPERVISOR -
8ATCH #-S C^W()9 

l^f &St INITIAU 

CURRENT 
CSOS STATUS 

ACQ 

STANDARDS 
UPDATED 

DATC 

STANDARD 
CONG 
PPM 

t 

LOT 
NO. 

LOT 
VOL 

J-
tr 

NAME DATA 
FILE 

uL 
INJ 

ALS 
I OIL TAPE# SPECIALS 

(WRITE A-TTPE) 
PLUS 
TIN 

AZ2£A£L •?JY7fc/ 

JZ. 
S(£n^fr. 

>JY74Y 

>J-V76r J2. 
>JW26^ 

>JV747 

2)/ 

AJ^±JL. IZUkK. A2L 

2Jl2fel 
>:TV777> 

§r'^i76r, >JN77/ 

d)Cfo<7 7A r V S7 

i>fa3.sr^r 
•>JV77J> 

7JY77Y, J1 
Jfil 

zmik il 
nfl.^c >J''/777 -ai. 

•S^0(7feC. Zlil2£. ill 

4TI) IT XJ-ilgD 

4Pg/ g>u/? 7r 
s 6oo7r' 
sg>oo^g-

S6oo<rr 

__i?7&<rfc 

^JVDtfO 

>jv7r/ 

f6 

JO, 
V/ 

57? 
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LABORATORY CHRONICLE: GC MS Department lH 

nATP BHlPT CONC n LOT LOT 

PRACTION Hr? ON 
iwKTRiJMPNT, r^"r-x;fpt 

STANDARD PPM 

C. 

NO. VOU 

TUNE FILE rr 
RPOlJENnP Fll F AHjn 

HCP S4C J-U 
-TT-
-T— 

•500 
\0U 

MFTHODFIIF P.»4<!.P 
in FILE -THCP vr^ 

K {tfft M A \ SOVi 
ANALYSES) TxerAi. 

SUPERVISOR 
BATCH «•« OtU*\0"5 1 

iniAtt mtruu 
1 

1 CURRENT 
CSOS STATUS 

t 

STANDARDS 
UPDATED 

1 
1 1 CURRENT 

CSOS STATUS 
t 

STANDARDS 
UPDATED 

' Aca OAT( 

wv •r 

NAME DATA uL 
INJ 

ALS 
• 

DIL TAPE# SPECIALS 
(WRITE A.TYPq 

PLUS 
T/N 

^ "1^4 PMY 1 0«L K'.^/ 

a/v TTT TM032. a . 
TT • ^ 
"T zi:i\ . 

• 
-rvb?'?' 5 0< 

n)rf-Qr>?C "TMOS^' V 

nrLQOTCS IXOS"^ 1 

5UUDS"C_ TrM05<5 <; 

5(o(oO^CS THO"SS 

5G»6»0^CR inoLo lo 

S feboMf It 

SCoOSCL TMObl IL 

SUC5 5SC-
c-jn7rj r XHOts It 

SL trOSlC •nob5' It 

TMOtV aC. S-.er 

TNOL^ !<; 

SC^Ca&MC- -TOPI'S IS 

,,,stCrotc 
S Jk? M C. 

TMolo 
THcnl • 

J2 
M 

3 to SRC TH3"I3 
11 
?->> 

-

"^^^4 rniif 
4pt -1J_ 

Xill62_ 
TMIoS 

' -

2k. 



r it 
7:17 PH FRI., 19 JUNE. 1967 
S«qu«nc* filcJ S170AB 
Security Code; Q2'• 
Channel it 17 

Subeequcnec 1 
Method; n6904C:QZ 
Di«log-Prg P«ram-File 

! I 

«Ushs 
5 

iPmpj 
5 

Iso Post-Btli 
0 0 

Saaplcs 

Stop 
1 

Post-Wshr# 
1 

ETC CC Lab Chfjp 
Fraction _ 
Supervisor 
Batch »s 

Standard 
I 7?^^ tf 
' * ^ 
\ " e> 
iZZSEZSE 
I '1 fiA-

»»y • • 
\ » 

f 
} 

5^135 

JZ2fcfi.l 

• t />l2r7/ 1 
.ITZTTEI 
iZSoZil 

JZL££.I.J2^ZZI 

( -Pite irf 

I. 
A 

s: 
ff.BS TAbt 

Saaple-Hase Btlt P-File R-FiU XDil-F 3td-A*t Sap-Aat 
1 HEXAHE 1 PNS391 RH5391 100.0000 1.000000 1.000000 
2 I3C6904C 2 PN5392 RN5392 100.0000 1 .000060 1.000000 
3 TEMP A 3 PH5393 RN5393 100.0000 1 .000000 1.000000 
4 TEMP B 4 PN5394 RH5394 100.0000 1.000060 1 . 000000 
5 TEMP C 5 PNS395 RH5395 100.0000 1 .000000 1.000060 
6 QC6904GS 2 6 PN5396 RN5396 100.0000 1.000000 1.000090 
7 S6663G r PN5397 RH5397 100.0000 1.000000 1.000060 
a S6603CS 2 8 PNS398 RN5398 100.0000 1.000060 1.000090 
9 ISO 1A 9 PNS399 RH5399 100.0000 1 .000000 1.000000 
to HEXANE 10 PNS400 RN5400 100.0000 1 .000000 1.000000 
1} ISO IB 1 1 PN5461 RN54 01 100.0000 1.000000 1.900000 
12 HEXAHE 12 PHS482 RHS402 100.0000 1 .000000 1.000060 
13 ISO IC 13 PN5403 RN5403 100.0000 1 .000000 1.000000 
14 HEXAHE 14 PNS4e4 RNS404 100.0000 1 .000000 1.000000 
15 TEMP 6 15 PN5405 RN5405 100.0000 1.000000 1.000000 
16 QC6904GS 1 T6 PH5406 RN5406 100.0000 1.060000 1 . 000000 
17 S6602G 17 PN5407 RN5407 100.0000 1 .000000 1.000000 
18 S6602CS 1 18 PH5408 RN5408 100.0000 1 .000000 1.000000 
19 ISO 2A 19 PH54Q9 RN5409 100.0000 1.000000 1.600000 
20 ISO 2B 20 PH54tO RN5410 100.0000 1.000060 1.600000 
21 S6604G 21 PH5411 RH8411 100.0000 1.000000 1.000000 
22 56605G 22 PK54t2 RN5412 100.0000 1.000060 1.000800 
23 S6605GR 23 PNS413 RN5413 100.0000 1.000060 1.000000 
24 S6606C 24 PHS414 RH5414 100.0000 1.000000 1.000000 
25 TEMP 8 25 PNS415 RN5415 100.0000 1.000890 1.000000 
26 ISO 2C 26 . PNS416 RRS416 100.0000 1.000000 1.000600 
27 ISO 18 27 PN5417 RN54t7 108.0000 1.000000 1.000000 
28 IHDIVA-.05 28 PH5418 RH5418 100.0000 1.000090 1.000000 
29 INOIVB-.flS 29 PNS419 RN5419 100.0000 1.000060 1.000000 

(_ Qf^ 

^T'° 



i:5tf ?H FKI.. 12 JUNi 
i«qu«nce tils: SI60AC 
Security Code: Pu 
-ha.-irel #: 3 

?ub5«cueT.ce I 
Method: I1©S'04F:PQ 
C'ialog-Prg Perem-File 

1537 

«Ushs 
5 

I so 
0 

4Pmps 
5. 

Post-Btl# 
0 

Stop 
1 

Post-UshJ# 
I 

ETC CC Lao Chrc/iicie 

Supervisor RH 
Batcn es {Sr 

Stanoard 

i-FP, -P^ 
SS-

.3^ 

Lonc 
PPM 

LUC 
Ho . 

' /<7 i 

Sanp1es 
Sanp1e-Hame eti* P-File R-F i1e XDil-F Std-Amt Saip-Hut 

1 HEXHHE 1 PN2S46 RN2S46 100.0000 1.000000 1 .00 00 00 
2 UC6504G 2 PN2S47 RN2S47 100.0000 1.000000 1.000000 
3 PrS I 0.1 3 PH2S43 RN2S48 100.0000 1 . 000000 1.000000 
4 APS I 0.5 4 PN2S48 RN284-5 100.0000 1.000000 1.000000 
5 APS I 1.0 5 PN2550 KH255e 100.0000 1 . 000000 1.000000 
6 APS II 0.1 6 PH2551 ftN2S51 100.0000 1.000000 1.000000 
7 APS II 0.5 7 PN2S52 RN2S52 100.0000 1.000000 1.000000 
8 APa II 1.0 8 PN2S53 RN2853 100.0000 1.000000 1.000000 
8 QC6S04GS 3 8 PN2854 RN2854 100.0000 1.000000 i . 0000r<" 

I 0 S6D04G 1 0 PN2855 RN2955 100.0000 1.000000 1 . 00cA 
1 f S6604G3 3 1 1 PM2956 RN2956 100.0000 1.000000 1 .ooow 
12 S6605G 12 PH2857 RH2S57 100.0000 1.000000 1 .00001.10 
13 SfroOSGR 13 PN2S5S fiN295a 100.0000 1.000000 1.000000 
14 S?A02G 14 PH2555 RH2959 100.0000 1.000000 1 . OOOOO'j 
15 S6603G 15 PN2S60 RN2960 100.0000 1 .000000 1.000000 
16 S6606G 16 PN286I RN2961 100.0000 1.000000 1 . OOuOOi' 
17 APS I 0.5 17 PN2S62 RN2962 100.0000 1.000000 1.OOOOOu 
18 APS II 0.5 18 PH2Sb3 RN2Sto3 100.0000 1.000000 1.000000 

J) y*' 
Y 



rfsrmc M LABORATORY CHRONICLE: Sample Preparation Departm 

, ii 
: 
-

Sampia 
Numtrar 

Lofl 
Link 

Sampia 
Vol. (mO 

Extract 
trA Vol. imnp«r - Commants 

\flr.kCK •i 1 oor ^"2 O iO 5 o 

3ktC\ 1 i^O 1 o 5". 0 

J, ^ L 1 c 

-» c b 0 t 
I 

</ S'3'0 / o •5 0 

-T/ .^lory rno / o 5-n 
\ 

i 

• 
StiOX rxo ! O *>*0 

Sx S'HO LO <yO 

Li 0_H_ Jj ^oo ho S.r-!) 

i uCU b 1 J'Y CJO 1.0 S.o 

cc ^?o f 0 S n 
cc OHs, fOO /D *r.o 

0= L'i OH ix /o ^•o 

0= 6 "i a 4 ric / 0 5o 
OC.b'ioH »s KSO its 5-0 

sutor " yao 1.0 50 

OC Batch a / >-] U 
6 / L' 7 

Analysis P *7 ! C t. ^ 

Ae<i I ̂^j>r , 

>9 PS ^'fvr. 

Matrix H 0 

Turnaround 

Data. 

ft n 

Extraction Method: 

Sap. Funnal 

Continuous 

Soxhiat 

Othar 

Z. 

COMMENTS 

FRACTION SPIKE 1 3
 

9
 

Coftc. Lot# 

5r X f o 0 1 /r t/A .. ^ M9 ujJ-

TK iT^D O f ^V*ro fiXH«iuLii ""1 ' 

F f ^ X O.A ^ 

/4 r o C U lo r /Jkfl O f -J. /r «?Q-? f>t jr&-^ 
1 SURROGATE 

Amt <mn Cone. LOt « 

BN: 

#1^10: 

^ ^ ^ _ - y 
?rS^ eFConc-zCZ^^uflC^lU^ EQk:one.: Q Solko/Surr. Vtrifltd: 'iiiv.(lcJir *1 i-n 



6/ 
e:10 PM SAT. 

-Sequence file« 
Security Code: 
Channel «: 13 

13 JUNE. 
S164AA 
QA 

1S87 ETC ac Lab 
Fraction _ 
Supervisor _ 
Batch »s Qc 

Chronicle 
pcrr CfccL^ 

b^Pi 

Subsrequencc 1 
Method: M6S04TfQA 
Dialog-Prg Parae-File 

Cone Lot 
Standard PPM No. 

P.Pfl/?E5T TgHf A,le.Bi :.0t >fe t 
A.fb/rESr TT6>nfftlfl.er y.ri I 

I 
I ^ 
t PSST TenrC 1 o.i ml 

tUshs 
5 

ISO 
0 

#Paps 
5 

Post-Btli 
0 

Stop 
1 

Post-Us»wi 
1 

P.e PEsrxtaeauTAlo., fl.ad 
^ftt9a%TXSB CAti TMA^CC « t 
^Pil* rpfT'^r tfl a.rt 

t a.rd/Pg»r e.At.7tal o.ag 1 
\ Afft/ rEir axg CAct »*> \.0 \ 
I ffeCT ao irrl .e g I 
I ^' o-oy ' 

IbwVfaS I 
Jk£^{ 
lhft%7 I 

JJiJLkb.( 

\NV%y B 0.05-

-ikSill 
-^122.1 
a.sai 

Saaplc-Naae Btl* 'P-File R-File XDll-F Std'Aat Sep-Aat 
1 HEXANE 1 PH4051 RN40S1 100.0000 1.000080 1 . 006000 

• 2 QC6904G 2 "PN4 052 RN4052 100.0080 1.000000 1.600080 
- 3 TEMP A 3 PH4053 RH4053 100.0000 1.000000 1.000000 

4 TEMP B 4 PN4054 RN4054 100.0000 1.000000 1.000000 
5 TEMP C 5 ?»N4055 RH4055 100.0000 1 .000060 1.600000 

. *6 QC6904GS 2 6 PN4056 RN405S 100.0000 1.000080 t.000080 
hif-7 SS603C 7 PH4057 RH4057 100.0000 1.000060 1.000600 —• 8 S6603G3 2 8 PN4058 RH4058 100.0080 1 .000000 1.000066 

9 ISO 1A 9 PN4059 RH4059 100.0000 1.000060 1.600000. 
^ 10 HEXANE 1 0 PN4060 RH4060 100.0000 1.006000 1 . 000000< 

11 ISO IB 11 PH4061 RH4061 100.0000 1.000800 1 .000600^ 
.• 12 HEXANE 12 PN40S2 RH4062 100.0000 1.060000 1 .000006 

13 ISO IC 13 PN4063 RN4063 100.0000 1.000000 1.600006 
14 HEXANE 14 PN40S4 RH4064 100.0000 1 .000000 1.600000 

' 15 TEMP B 15 PH4065 RH4065 100.0000 1 .000060 1.000060 
• IS fiC£904GS 1 16 PN4d66 RN4066 100.0000 1.000000 1.000006 
•^t7 SS602G 17 PH4067 RH4067 100.0000 1.060000 1.000060 

18 S6602CS 1 18 PN4068 RH406d 100.0060 1.000000 1.006000 
19 ISO 2A 19 PN4069 RN4 069 100.0000 1.000000 1.000600 
20 ISO 2B 20 PN4d70 RN4070 100.6000 1.006000 1.000060 

;• 21 S6604G 21 PN4071 RN4071 160.0000 1.008000 1.000000 
- 22 SS60SC 22 PN4072 RN4072 100.0000 1.006000 1.000000 
> 23 S6605CR 23 PM4073 RN4C73 160.0000 1.060060 1.060000 
•24 S6606G 24 PN4074 RN4074 100.8000 1.600000 1.000006 
25 TEMP B 25 PH4875 RN4075 100.0000 1.606000 1.000060 

• 26 ISO 2C 26 PH4876 RN4C76 100.0000 1.000800 1.800000 
27 ISO IB 27 PH4077 RH4077 .100. 0080 1.000600 1.000600 

' 28 IHDIVA-.05 28 PM4078 RN4e78 100.0880 1.000060 1.000600 
. 29 IND1VB-.05 29 PN4e79 RH4079 100.0000 1.000060 1.000066 



« I U 'tirmQ «A« Cf LABORATORY CHRONlCLt: o«...^ 

SsmpI* 
Oer 

log 
Link 

SampI* 
Vol. (ml) 

Extract 
Vol. (ml) Commonts QC Batch a ^ J 

?-c 

^6^^ 5 ^•c 

. A ^ ao C'C 

\ i 6 / 0 5-.C Matrix ^ 

Z\o^^ J'OO ^*' c Turnaround /\/C C ̂  

Hat. Ajdf^.l 

Extraction Method; 

Sao. Funnai L/^ 

Contlnuoua 

Soxhlat 

Othar 

COMMENTS 

1 

COMMENTS 

1 

COMMENTS 

1 

COMMENTS 

1 

COMMENTS 

1 

COMMENTS 

1 

COMMENTS 

1 

COMMENTS 

1 

J"oo 5'C 

COMMENTS 

1 

^ J » 

COMMENTS 

1 

s 

COMMENTS 

1 

j-^ <.oS ' P 5-70 ^-0 

COMMENTS 

1 

FRACTION SPIKE 

1 

Ami (ml) Cone. Lot* 

1 

j.t.z/ardV/t/'^/Tflkr.i 1.0 Ifi 

1 1 1 TV CHKI-

SURROGATE 

Amt (ml) 1 Cone. lot« 

c^«...p. vy,/,^r H k UPO/Sup«rvisor '^•' 
'ct • CMilr«/«Mfr ^JjUU.U I U l. 



8:92 PH SAT 
>«qu«nct filci 
«curtty CodC! 
annci t; 16 

dubs«qu«ncc 2 
Method: M6S03F:P2 
Jxaloq-Prq Para 

fWshs 
5 

Zso 
0 

• Paps 
9 

Post-Btlt 
0 

T9top 
t 

Fqst-¥sh*# 
1 

ETC GC Lab Chrp 
Fraction 
Supervisor 
Batch •f__2L2HI 

Cone 
Standard PPH 

'SiflrA 
Lot 
Ho. 

1 1 
1 . . 1 

M>K 
1 
i/ 

\ln3S. 
.1 wafr-

Si 

Saaples 
Saapla-Nana Btl# P-Flle R-Fila XOil-F dtd-Aat Sap-Aat 

1 HEXANE 24 PN4192 RN4t52 100.0000 1 .000000 1 000000 
2 OC6903C _ 25- PN3523 RH3523 100.0000 1 . 000000 1 000000 
3 OU HERBAA 26 PH3525 RN3525 100.0000 1.000000 1 000000 
4 DM HERB A 27 PN3526 RH3526 100.0000 1.000000 1 000000 
5 OU HERB B 28 PH3527 RN3927 100.0000 1 .000000 1 000080 
6 OU HERB C 29 PN352d RN352d too.0000 t.000000 1 000000 
7 aC6903CS ^jUL PH3529 RH3529 100.0000 1.000000 1 000000 
8 S6606G - -ii PH3531 RN3S31 100.0000 1.000000 1 000000 
9 HEXAHE 32 PH4153 RN4t53 too.0000 1 .000000 1 000000 
to S6606GS *• -ii PH3932 RH3932 t 00.0000 1.000000 1 000000 
11 HEXAHE - 34 PN4154 RH4154 100.0000 1.000000 1 000000 
12 S6605G -2a. PH3539 RH3535* 100.0000 t.000000 t 000000 
13 S660SGR - PH3536 RH3536 100.0000 1.000000 1 000000 
14 OU HERB A ' 37 PN3539 RN3539 100.0000 1.000000 1 000000 
15 S6602G Jia. PN3540 RH3540 100.0000 1.000000 1 000000 
16 HEXANE 39 PH4»55 RH4195 too.0000 1.000000 1 000000 
17 S6603G -la. PH3541 RN3S41 100.0000 1.000000 1 000000 
18 S6604G JLX PH3542 RN3542 100.0000 1.000000 1 000000 
19 HEXANE 42 PN41S6 RN4156 100.0000 1.000000 1 000000 
20 OU HERB C . 43 PN3397 RH35S7 100.0000 1.000000 1 000000 
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ETC £MVIR0NM£NT AL 
reSTINtZ ina CSRTtPiCATION 

Comments on Specific Fraction 

AP9/PCDX: 
The hign recoveries are a resuU of the oifference in chlormaiion between I'-e 
(native) comoound and the internal standard used for Quantitation. The samples 
results were unaffected because the resoective comoounds were not detected. 



^ i Cr' TESTING »nd CERTIFICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Total Polychlorinated Dibenzo Dioxins/Furans GO/MS Analysis Data (QR61) 

JUN 25. 1987 

. Chain of Custody D«la Required for ETC D«l« M«nagemenl Summary Beporl» 

BA2902 WASTE MANAGEMENT. INC. 705 W124S 870430 1259 

EIC Stnpli No. Ccmpiny FocHity 
C 

Sample Point Date Time Hours 

Compound 

Retuli t 

Rample 
Concen. 
ppt 

MDL 
ppt 

QC Replicate 

Firjt 
ppt 

Second 
ppt 

QC Blank and Spiked Blank 

Blank 
Dat a 
ppt 

Concen. 
Added 
ppt 

X 
Recov 

QC MatrlN Spike 

Unsplked 
Sample 
ppt 

Concen. 
Added 
ppt 

10 0 100 
10.0 100 
10 0 124 
10.0 94 
10 0 92 
10 0 ISO. 
10.0 366. 

X 
Recov 

2.3.7.8-TCDO 
TCOO 
PCDD 
HaCDD 
TCDF 
PCDF 
HKCDF 

0 PeiecoM ICM «• MM# mm t.S.'.S-ICM t» 

• S«« 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

III 
III. 
3.92 
8.38 
I 37 
2.50 
8 57 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

12.7 
12.7 
12.7 
12.7 
12 7 
12.7 
12.7 

83 
83 
109 
69 
75 

326. 
99 

NO 
NO 
NO 
NO 
NO 
NO 
NO 



ETC ENVIRONVENTAL 
TESTING tna CERTIFICATION 

Appendix E 

Chain-of Custody Forms 

1) A ficia Chain-of-Custoay form (CCl) is inciuoeo for all samples 
Shipped by ETC shuttle. 

2) An in-house sample Chain-of Custody form is included for ail 
samples not shipped by ETC shuttle. 

3) Any additional Cham-of-Custody material provided by a client or 
by a Client's sampling agent is also included. 

A) A subcontractor's Cham-of-Custody form is included for any 
analytical work not performed within ETC's laboratory, 

5) Analysis and Extraction Custody forms are included for the 
period the sample was m ETC's possession. 



ETC LABORATORY CHRONICLE: TCDD EXTRACTION 

Sample Log 
Number | Link 

Sampl^ 
Amt. 

XREC. 

g/^Mol T_l^.7<?! TSZA 
R r^ OfCoa ? 

^•25n-s; ^ 1 oo <^60*/ 

e^2S0<|i ^ ? 

i i 

1 

• 
QT ft-7/5r ^ ^nnr) 
QTm/:^ » /Ooo 

o
 

tA
 

/?/7?r)7 ® 

RJ 7_?03 " 

QT Baten • 

tnilytii '4?'^ypf |S|Y 

M««ria —L ) 

Data fryA " Ctj 

Supervisor 

Extraction Teem, 

P r-. 
iid 

Cleanup f*, 
Standord 0 
Reagent 

Cone 
PPM 

Lot » c 

Internal Standard /A.7nyin 
Surrodate ti lie 

Baeaverg Stendard 1 
Native /C?LQf 

1 c 1 c 

tetd Alumina 1 
Beaic Alumina 1 
Cardopack/Calita 1 

COMMENTS 

« 

UPO/Sup«fv»ior r-ii-n 



LABORATORY CHRONICLE: GC-MS Department 

A i;//r/f7- SHIFT 
V flON • ttOy- STANDARD 

CONC 
PPM 

LOT 

NO, 
LOT 
VOL. 

IWCTPIIMFNJT y 
fc C-0?/-CJi\ J, 

TIJNFFlLc 
CcT. /AJs't 1 2 

SPniJFNO hlf h ^ 
liaCTLJ/^n Ctl C iZctcoc^s /c/. fr- r-
in cii c 0 X 

/ 

A MAI VCT/C\ lUl'i^lLJL 

f y. 
1 

ctiocauiQnQ yyly 

nATr*w#*^ ^ 

<n(ASC INtrtAU <n(ASC INtrtAU 

CURRENT 
CS05 STATUS 

STANDARDS 
UPDATED 

1 CURRENT 
CS05 STATUS 

STANDARDS 
UPDATED 

CURRENT 
CS05 STATUS 

STANDARDS 
UPDATED 

ACQ DATE 

WIA •V 

NAME DATA 
FILE 

uL 
INJ 

ALS 
» OIL TAPE # SPECIALS 

(WRITE A-TYPE) X' 
TIMF 

ec >t^0'9¥0 1 /^-aL3:i^ m 
CcJZ hoii! 1 fH5 

arof/rAr MC9HI^ 10 n 

1 aro-T/rfi r HdfY3 Zll^ 

arcjf/rrs MafVV zzzz-
fAaf^5T5 MolV^ ZJfC 

fc Mom 0093 

CC:IT: Mom 1 CQOf 

eR9ff/r 1 O3O0 

1 09t^ 

BfirSifoZ r Moieo CSlis 

6(^9-faZ'rfi. Ho9ff 1 1 o<J3 
gir9-i(?^ r 07^3 

PC MolS-3 / OSS'! 
ccTT riom o9^b 

1 



c t u LASaiHAiunr u 

# 

DATE S7oCl^ FHIFT CONC LOT LOT 

FRACTION MT:- QoC>)C STANOARO 
N^Tia NO, VOL. 

IN<?TQI lti>(CKiT H 
N^Tia 

TUNC cii c I 0 -A PC 
SEQUFNOP Fil F 

CC 1 •Z^o /CZq-Z. 
METHon Pii P PcDV S^o 

ID FILE V4 PCOX. rc^-y 1 <iOQ _J42rL4 
ANAIVfTrCl i/. . ..r/.-

2^00 
^cq- ICi^L 

^IIDCQ\iio/^r*i J . - — 

RATru 1 LI r-r_ C. A Ll fi-

.^UASC I»#|T|AU 

CURPENT STANOAROS 
UPDATED 

w w #• •• 1 
CS05 STATUS 

STANOAROS 
UPDATED 

ACO OATI 

Wl» •T 

NAME DATA 
FILE ^ 

uL 
INJ 

ALS 
# DtL TAPE f SPECIALS 

(WRITE A-TTTPE) 
NsUS 

_jr/FN 
l.nvi^ 

PC W /L'ii-

0^2\ 3357 

^1 ccf;L 
(CCl C\<^4 

CCZ ASS'S" 
6c^ ons- CHD(e 

CcZ OUL 
cc3 o^Zl 
r c3 1 C73^ 
rcZ r^vJ' 
cc^ o9^c cf^ 
co^ 09-^1 U'^ 
Co^- 09'yZ /2yy 

FC 09^3 mi 
fc 09^1^ /fv7 

\i^( 
093C 
0*99,1 

, CClL o9'h% 
PC. 0939 \, / 0IO-) 

1 



a % 

itrttmoMatemAL 
C f W rcsr/MO ctttrtfiCAriaM 

TABLE 1: QUANTITATIVE RESULTS and QUAUTV ASSURANCE DATA 
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ANALYTICAL METHODOLOGIES AND DETECTION LIMITS 
SCA CHICAGO INCINERATOR GROUND-WATER ASSESSMENT 

The Appendix IX parameters have been divided into three distinct 
categories in order to establish the methods that will be utilized 
to generate action levels. 

1. The first and major category of the Appendix IX para
meters are those that are normally expected to be absent 
in ground water or are reported above the detection level 
infrequently, i.e., less than 10% of the time. Since 
these parameters have not been detected in the SCA 
Chicago Incinerator ground water, no site specific data 
base is available. For this group of parameters, we are 
proposing to utilize a Practical Method Detection Level 
(PMDL) to define the action level. PMDL's will be calcu
lated utilizing information from 40 CFR Part 136, Appen
dices A and B, "Guidelines Establishing Test Procedures 
for the Analysis of Pollutants." 

2. The second category consists of Appendix IX parameters 
that have been detected in the ground water at the SCA 
Chicago Incinerator more than 10% of the time. For this 
category of parameters, an action level or Prediction 
Interval (PI) based on the Student's 't' statistic has 
been calculated. If one of these parameters is found in 
the ground water at a concentration above the calculated 
Prediction Interval, additional steps will be talcen to 
confirm that the concentration above the PI is a valid 
analytical results. If the analytical result is valid, 
further steps are required to determine the rate, extent 
and source of the constituent. 

3. The final category of Appendix IX parameters includes 
those parameters for which no analytical results can be 
obtained. We are proposing that this small group of para
meters be deleted from the ground-water assessment as 
discussed below. 

PRACTICAL METHOD DETECTION LIMITS (PMDL) 

The method detection limit (MDL) is defined in 40 CFR Part 136 
Appendix B as: 

"The minimum concentration of a substance that can be mea
sured and reported with 99% confidence that the analyte 
concentration is greater than zero and is determined from 
analysis of a sample in a given matrix containing the 
analyte." 
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This is the definition of an "ideal" method detection limit 
(IMDL), as it is based upon carefully controlled laboratory condi
tions in which a single analyst using a single instrument is exam
ining a solution of a known constituent at a fixed concentration. 
The analyst, therefore, knows exactly what he is looking for, at 
what concentration it exists, and in what matrix. This non-blind, 
ideal condition results in an extremely low method detection limit. 
In normal practice, however, multiple analysts, machines, labora
tories, and variable sample matrices exist. The analysts have no 
prior knowledge regarding which compounds are or are not present, 
or at what concentrations. To account for these variations, 40 
CFR Part 136 Appendix A includes "practical" standard deviations 
which are to be used to determine a "final" method detection limit. 
Using this along with the recommended "Upper Confidence Levels," 
as defined in that Appendix, a "final" Method Detection Level can 
be calculated. We have termed this concentration to be the Practi
cal Method Detection Level (PMDL). The PMDL is calculated from an 
estimate of the Student's 't' value appropriate for a 99% confi
dence level; this value being 3.14. A confidence interval of 95% 
is utilized to calculate the upper concentration at which the MDL 
may occur. The upper confidence limit (UCL) is defined in Appen
dix B as: 

UCL = 2.20 x MDL 
where MDL = 3.14 x s 

and s is the "limit" standard deviation as identified in 40 CFR 
Part 136. Therefore, the PMDL = UCL = 2.20 x (3.14 x s) = 6.91 x 
s. 

The PMDL's included on Table I were calculated for the Appendix IX 
parameters utilizing the "Limit Standard Deviation" as noted in 
the Appendix, where data is available. For constituents for which 
the standard deviation is not available in the EPA information, we 
have utilized supplemental information from our laboratory 
consultant to calculate the PMDL's. These procedures listed in 
order of preference are: 

A. If 40 CFR Part 136 includes EPA published values for the 
limit standard deviation, then the PMDL is calculated 
using the formula derived above (PMDL = 6.91 x s, where 
s == the limit standard deviation as published in Part 136 
Appendix A). 

B. If the EPA limit standard deviation is not available, 
information from our laboratory consultant (ETC) is used 
to supplement the information. Using EPA available data 
for each group of constituents, including volatiles, base 
neutrals, acids, and pesticides, a s;IMDL ratio for each 
parameter in the group is calculated. The average ratio 
is multiplied by an ETC IMDL, where necessary, to obtain 
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a limit standard deviation. The PMDL for these para
meters is then calculated as 6.91 x the limit standard 
deviation. 

C. If neither EPA or ETC information is available and an 
average EPA s:/IMDL ratio cannot be calculated (as in the 
case of cyanide, sulfide and metals), the most conserva
tive EPA s:/IMDL ratio (2.02) is utilized to calculate a 
limit standard deviation. The PMDL will then be calculat
ed as described above. 

The EPA published IMDL and s values for each 
were taken from tables from 40 CFR 136 and SW 
and the results are presented in Table I: 

group of parameters 
846 as noted below. 

IMDL LIMIT STANDARD DEVIATION 

Volatiles (Method 624) Table 1 
Acids (Method 625) Table 5 
Base/Neutrals (Method 625) Table 4 
Pesticides (Method 608) Table 1 
RGB's (Method 608) Table 1 
Herbicides Table 1 
(SW 846 Method 8150) 

Table 
Table 
Table 
Table 
Table 
Table 

PREDICTION INTERVALS 

Sufficient site specific background data exists to establish site 
specific statistical limit values for the following Appendix IX 
parameters: iron and magnesium. For these parameters, a predic
tion interval (PI) based on the Students 't' distribution has been 
calculated. This Prediction Interval predicts with 99% confi
dence, that the range of values of the constituents in the down-
gradient well will not exceed the upgradient conditions during a 
sampling event. A complete derivation of the Prediction Interval 
method is presented in Appendix H. 

Several additional constituents are anticipated to be normally 
present in the upgradient and downgradient wells, but there is 
insufficient site specific data to calculate the PI. These consti
tuents are outlined on Table III. For these constituents, it is 
proposed to develop the PI after additional analyses are avail
able. 

In summary, the Prediction Interval is based upon a Student's 't' 
statistic which will predict the concentration at which a consti
tuent may vary, but remains within a statistically predicted 
range, i.e., no significant change. 
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MISCELLAKEOL'S PARA^IETERS 

analytical results can be obtained for 16 Appendix IX para-
ers due to the lack of appropriate laboratory protocols. The 
cific reasons for the inapproprlateness of the analysis are 

No 
meter 
spe 
noted below: 

LABORATORY 
PARAMETERS RESULTS 

2 - Chloro -1, 3 - butadiene ND 
3 - Chloropropene ND 
Ethylene oxide ND 
N - Nitrosopyrrolidine IND 
2 - Propyn - 1 - ol IND 
Trichloromethanethiol PNA 
Benzenethiol IND 
Dibenzo (a,e) pyrene PNA 
Dibenzo (a,h) pyrene PNA 
Dibenzo (a,i) pyrene IND 
tris (2, 3 - Dibromopropyl) phosphate IND 
alpha-alpha Dimethylphenethy1amine PNA 
Malonoitrile IND 
Methapyr ilene IND 
TetrethyIdi thiopyrophosphate ND 
Osmium ND 

ND: Indicates that no standard is available. 
IND: Indicates that standard and/or spikes could not be 

detected. 
PNA: Indicates that the parameter cannot be analyzed as no 

standard or reference spectra is available. 

Due to the above stated reasons, action levels cannot be calcu
lated for these 16 parameters. These parameters have been deleted 
from the proposed assessment plan. 

CONCLUSIONS 

Based on the foregoing discussions, the calculated PMDL's and Pi's 
for the Appendix IX parameters are indicated in Table I & II. 
These values represent action levels which, if found in a sample 
from SCA Chicago Incinerator ground-water assessment wells, will 
trigger further investigations. As the site specific data base 
increases, the action levels will be periodically re-calculated 
and adjusted upwards or downwards if appropriate. 

A review of these action levels indicate that many of the resul
tant concentrations are considerably higher than the IMDL's. This 
is due to the large standard deviations which are indicative of 
the difficulty of analysis at extremely low concentrations. Fur
ther demonstration of this is the fact that the ETC instrument 
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detection levels are significantly greater than the EPA ideal 
levels. In addition, the SCA Chicago Incinerator data base for 
numerous Appendix IX compounds does not exist since these para
meters have not been previously analyzed. Therefore, the follow
ing approach is recommended to obtain reasonable action levels. 
The proposed action levels are presented in Table III. 

PARAMETZR 
Priority pollutant and misceil-
aneous volatiles, acids, and 
base/neutrals. 

ACTION LEVEL METHODOLOGY 
The PMDL's will be utilized if 
the concentration is less than 
0.5 mg/1. In instances where 
the PMDL is greater than 0.5 
mg/1, SCA Chicago Incinerator 
standard deviation will be cal
culated on a case by case basis 
when the value is confirmed up
on resample. 

Pesticides/Herbicides 

PCB' s 

Conventionals/melsls 

Same as above. 

Use calculated PMDL's 

The PMDL's will be utilized if 
the concentration is less than 
0.5 mg/1. A PI will be utiliz
ed if the parameter is detected 
in the upgradient wells. In 
instances where the PMDL is 
greater than 0.5 mg/1, SCA 
Chicago Incinerator standard 
deviation will be calculated on 
a case by case basis when the 
value is confirmed upon resam
ple. 
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SCA CHICAGO INCINERATOR G .>IDWATER MONITORING PROGRAM 
TABLES I AND II 

ABBREVIATIONS, COMMENTS AND FOOTNOTES 

ABBREVIATIONS 

nd - not determined 
N/A - Not Available 
NS - No standard available, corpound qualitatively searched for 
IND - Indeterminate: Standard and/or spikes could not be detected 
PNA - Pararreter Not Analyzed: No standard or reference spectra available 
S - Standard Deviation 
IM)L - "Ideal" Method Detection Limit 
PMDL - "Practical" Method Detection Limit 
PI - Prediction Interval 
IDL - Instrument Detection Limit 
OC^MEIffS 

Table I PMDLs have been calculated for all Appendix IX parameters which will normally present ai\alyti' I results 
greater than the detection limit less than 10 percent of the time, and for those parameters wiien? previous 
site-specific data is not available. 

Table II presents calculated Prediction Interval (PI) values for all Appendix IX parameters wlticli will normally 
present cuialytical results greater than the detection limit more than 10 percent of the time. 

FOOTNOTES 

1. Analytical Methods utilized from: EPA Manual SW846, "Test Methods for Evaluating Solid Waste" (four digit iirui\l«rs) ; 
EPA manual 600, "Methods for Chemical Analysis of Water and Wastes" (200, 300, and 600 series numbers) ; and tdie 
16th Edition of "Standard Methods "(Herbicide values in parentheses). The. initial method listed is tha. reported 
by the leiboratory. The second metdvad, in parentheses, is the compar£ible method to td»e SW846 Method. die SW846 
methods have been utilized due to the lack of EPA-600 methods for analysis of all of the compounds in dix IX. 

2. Published EPA Method Detection Limits (MDLs) by method. See footnote 1 for these references. PublisJir-d EPA M13Ls 
(IMDL) for methods 608, 624, suid 625 (8080, "8240 and 8270) may also lae found in 40CFH Part 136, Ap[3ei>di>: A. 7?io 
tables which contain these values have been detailed in the preceding text. 

3. EPA Limits for Steindard Deviation(S) as published by method. See footnote 1 for these references. PubJisJied FJ'A 
Practical Standard deviations for methods 608, 624, and 625 (8080, 8240 and 8270) may also be found in ItXIEit Part 
136, Appendix A. The tables which contain these values have been detailed in the preceding text. 

4. IDL'sreported by ETC (a CLP lab) for the April sampling event. IDL'sare ETC established Instrument Detection 
Limits. 



5. ETC Linuts for Standard deviation have been calculated for all paraineters where a publislvid FPA Lindt i. L Standard 
deviation is not available. The method for calculating these values is presented in footnote 7. 

6. The PMDLs have been calculated by multiplying the EPA or ETTC Limits for standard deviation (S) , by 3.]!, and by an 
upper confidence limit multiplier of 2.20 (40CFP Part 136, Appendix B, "Definition and ProcedL.-"- for Uie 
Determination of the Method Detection Limit") Tlierefore, PMDL = S X 3.14 X 2.20 

7. The number listed in the camients column represents the method used to calculate the PtflJL value. r:^i a of tliese 
methods has been described below. 

1) An EPA published Limit for standard deviation(s) ̂  available. The PMDL has been calculated as folJ. ..s: 
PMDL = S X 3.14 X 2.20, with S being the EPA Limit for S value. 

Eg. Benzene S = 6.9 ug/L 
PMDL = 6.9 X 3.14 X 2.20 = 47.7 ug/L 

2) An EPA published Limit for standard deviation is not available, and an ETC instrument detection limiL (II)L) 
is available. An ETC Limit for Standard deviation and a R4DL are calculated as follows: 

a) Identify the parameter group for the missing "S" value (i.e. Volatiles, Acids, Dasc/Mcutruls, 
Acid/Base/Neutrals or Pesticides) 

b) Determine a "S"/MDL Ratio for the identified parameter group, by taking eacli individual EPA 
Limit for standard deviation and dividing by the corresponding published EPA MDL (IMDL) . Ti. • sun of 
these individual Ratios should tlien be divided by the number of ratios used. Tliis will prov .de tlie 
"Average EPA "S"/IMDL Ratio" for the identified piarameter group as noted on the bottcm of cnrh page. 
(Both an EPA IMDL and an "S" value must be available for these numbers to be used in the ICit io 
calculations). 

c) Multiply the ETC IDL by the Ratio for the identified p>arameter group, to obtain tJie calcuL.:.i_ l ETTC 
Limit for standard deviation. 

d) The PMDL should then be calculated as follows: PMDL = 5 X 3.14 X 2.20, witJi S being tlie cal^-aiated 
ETC Limit for standauvd deviation. 

Eg. a. Dichlorodifluoranethane (Volatile) 
Published EPA MDL (IMDL) = N/A 
EPA Limits for "S" = N/A 
ETC IDL = 10 ug/L 



b. 6.9/4,4 = 1.57 1 
5.4/4.7 = 1.15 2 
5.2/2.8 = 1.86 3 

5.5/5.0 = 1.10 20 
6.6/1.9 = 3.47 21 

42.37 

42.37/21 = 2.02 = Average EPA "S'VIMDL Volatile Ratio 

c. 10 X 2.02 = 20.2 = Calculated ETC Limit for "S" 

d. 20.2 X 3.14 X 2.2 = 140 ug/L = PMDL 

3) An EIPA Limit for "S" value is not available and a parameter group R.itio is also not available. The n. ist 
conservative parameter group ratio is used to calculate an ETC Limit for Standard deviation as in 2c alxive. 
Ibe PMDL is calculated as in 2d. 

Eg. Cyanide 
ETC IDL = 0.02 mg/L 
Volatiles Ratio = 2.02 (most conservative ratio) 

0.02 X 2.02 = 0.04 = Calculated ErrC Limit for "S" 

0.04 X 3.14 X 2.20 = 0.28 n^/L = PMDL 

Parameter Group Ratios 

Volatiles 2.02 
Acids 10.5 
Base/Neutrals 13.57 
Acid/Base/Neutrals 12.88 
Pesticides 295 



SCA CHICAGO INCINERATOR - GROUND-WATER MONITORING PROGRAM 
TABLE I - PMDL CALCULATIONS 

APPENDIX IX 

Published' 
EPA MDL 

EPA-' 
Limit for ETC 

Calculated" 
ETC Limit Calc\ilati-' 

PARAMETER Method (IMDL) "S" IDL for "S" T*V -L 

Priority Pollutant Volatiles (ug/1) 

Benzene 5030/8240/624 4.4 6.9 47.7 
Brcmoform 5030/8240/624 4.7 5.4 37.3 
Carbon tetrachloride 5030/8240/624 2.8 5.2 35.9 
Qi lorobenzene 5030/8240/624 6.0 6.3 43.5 
Chlorodibromame thane 5030/8240/624 3.1 6.1 42.2 
Qiloroe thane 5030/8240/624 nd 11.4 10 - 70.0 
2-Chloroethylvinyl ether 5030/8240/624 nd 25.9 10 - 179 
Chloroform 5030/8240/624 1.6 6.1 42.2 
Dichlorobrcmome thane 5030/8240/624 2.2 6.4 44.2 
Dichlorodifluoromethane 5030/8240(624) N/A N/A 10 20.2 140 
1,1-Dichloroethcine 5030/8240/624 4.7 5.1 35.2 
1,2-Dichloroe thane 5030/8240/624 2.8 6.0 41.5 
1,1-Dichloroethylene 5030/8240/624 2.8 9.1 62.9 
1,2-Dichloropropane 5030/8240/624 6.0 13.8 95.4 
cis-1,3-Dichloropropylene 5030/8240/624 5.0 15.8 109 
trans-1,3-Dichloropropylene 5030/8240/624 nd 10.4 10 - 71.9 
Ethylbenzene 5030/8240/624 7.2 7.5 51.8 
Methyl bronvide 5030/8240/624 nd 17.9 10 - 124 
Methyl chloride 5030/8240/624 nd 19.8 10 - 137 
Methylene chloride 5030/8240/624 2.8 7.4 51.1 
1,1,2,2-Tetrachloroethane 5030/8240/624 6.9 7.4 51.1 
Tetrachloroethylene 5030/8240/624 4.1 5.0 34.6 
Toluene 5030/8240/624 6.0 4.8 33.2 
1,2-Trans-dichloroethylene 5030/8240/624 1.6 5.7 39.4 
1,1,1-Trichloroethane 5030/8240/624 3.8 4.6 31.8 
1,1,2-TrichIoroethane 5030/8240/624 5.0 5.5 38.0 
Tr Ichloroethy lene 5030/8240/624 1.9 6.6 45.6 
Trichlorofluoranethcuie 5030/8240/624 nd 10.0 10 — 69.1 
Vinyl chloride 5030/8240/624 nd 20.0 10 — 138 

Acrolein M0D8240(624) N/A N/A 100 202 1400 

Acrylonitrile M0D8240(624) N/A N/A 100 202 1400 

Average EPA "S"/IMDL Volatile Ratio = 2.02 

C-r.:inonts 

2 
2 



SCA CHICAGO INCINERATOR - GROUND-WATER MONITORING PROGRAM 
TABLE I - PMDL CALCULATIONS 

APPpNDIX IX 

PARAMBTEK Method 

Published^ 
EPA MDL 

(IMDL) 

EPA-" 
Lijnit for 

II Oil 

uvc 
IDL 

Calculatcxi" 
ETC Emit 
for "S" 

Calcvilat':il 
Cciiironts' 

Priority Pollutant Acids (ug/1) 

2-Chlorophenol 
2,4-DichlorDphenol 
2,4-Dimethylphenol 
2-Methyl-4,6-dinitrophenol 
2,4-Dinitrophenol 
2-N itrophenol 
4-Nitrc^3henol 
4-Chloro-3-inethylphenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

3510/8270/625 3.3 28.7 198 
3510/8270/625 2.7 26.4 102 
3510/8270/625 2.7 26.1 100 
3510/8270/625 24 93.2 644 
3510/8270/625 42 49.8 344 
3510/8270/625 3.6 35.2 243 
3510/8270/625 2.4 47.2 326 
3510/8270/625 3.0 37.2 257 
3510/8270/625 3.6 48.9 330 
3510/8270/625 1.5 22.6 156 
3510/8270/625 2.7 31.7 219 

Average EPA "S''/IMDL Acid Ratio = 10.5 



SCA CHICAGO INCINERATOR - GROUND-WATER MONITORING PROGRAM 
TABLE I - PMDL CALCULATIONS 

APPENDIX IX 

PARAMETTER Methcd 

Published 
EPA MIL 
(IMDL) 

EPA"* 
Limit for 

"S" 
ETC 
IDL 

Calculated" 
ETC Limit 
for "S" 

Calculati 
Ptin, uuients 

Priority Pollutant Base/Neutrals (ug/1) 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
bis (2-Chloroethoxy) methane 
bis (2-Chloroethyl) ether 
bis (2-ChlorDisoprcpyl) ether 
bis(2-Ethylhexyl)phthalate 
4-Brcmophenyl phenyl ether 
Butyl benzyl phthalate 
2-Chlorionaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo(a,h) euithracene 
1.2-DichlorDbenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
3,3' -Dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene 

3510/8270/625 1.9 27.6 191 
3510/8270/625 3.5 40.2 278 
3510/8270/625 1.9 32.0 221 
3510/8270/625 44 N/A 48 651 4 500 
3510/8270/625 7.8 27.6 191 
3510/8270/625 2.5 39.0 2G9 
3510/8270/625 4.8 38.8 268 
3510/8270/625 4.1 58.9 407 
3510/8270/625 2.5 32.3 223 
3510/8270/625 5.3 34.5 230 
3510/8270/625 5.7 55.0 300 
3510/8270/625 5.7 46.3 320 
3510/8270/625 2.5 41.1 204 
3510/8270/625 1.9 23.0 159 
3510/8270/625 2.5 23.4 162 
3510/8270/625 1.9 13.0 09.8 
3510/8270/625 4.2 33.4 231 
3510/8270/625 2.5 48.3 334 
3510/8270/625 2.5 70.0 484 
3510/8270/625 1.9 30.9 214 
3510/8270/625 1.9 41.7 288 
3510/8270/625 4.4 32.1 222 
3510/8270/625 16.5 71.4 493 
3510/8270/625 1.9 26.5 103 
3510/8270/625 1.6 23.2 160 
3510/8270/625 N/A 16.7 11 - 115 
3510/8270/625 5.7 21.8 151 
3510/8270/625 1.9 29.6 205 
3510/8270/625 2.5 31.4 217 
3510/8270(625) N/A N/A 11 149 1030 
3510/8270/625 2.2 32.8 227 
3510/8270/625 1.9 20.7 143 

Average EPA •*S"/IMDL Base/Neutral Ratio = 13.57 



SCA CHICAGO INCINERATOR - GROUND-WATER MONITORING PROGRAM 
TABLE I - PMDL CALCULATIONS 

APPENDIX IX 

Published^ EPA^ A (3alculnbod^ 
1 EPA MDL Limit for ETC^ ETC Limit Calcnlab 

PARAMLTtai Method (IMDL) "S" IDL for "S" PI-IDL 

Hexach lorobenzene 3510/8270/625 1.9 24.9 172 
Hexachlorobutad iene 3510/8270/625 0.9 26.3 182 
Hexachlorocyclopentadiene 3510/8270(625) N/A N/A 11 149 1030 
Hexachloroethane 3510/8270/625 1.6 24.5 169 
Isophorone 3510/8270/625 2.2 63.3 437 
Naphthalene 3510/8270/625 1.6 30.1 208 
Nitrobenzene 3510/8270/625 1.9 39.3 272 
N-Nitrosodiniethylamine 3510/8270(625) N/A N/A 11 149 1030 
N-Ni trosodipheny lamine 3510/8270/625 1.9 N/A 2.1 28.5 197 
N-N1 trosodi-n-propy lamine 3510/8270/625 N/A 55.4 11 — 383 
Phenanthrene 3510/8270/625 5.4 20.6 142 
Pyrene 3510/8270/625 1.9 25.2 174 
1,2,4-Trichlorobenzene 3510/8270/625 1.9 28.1 194 

Average EPA "S"/IMDL Base/Neutral Ratio = 13.57 

wmnnts 

] 

1 
2 
1 
1 
1 
1 
2 
2 
1 
1 
1 
1 



SCA CHICAGO INCINERATOR - GROUND-WATER MONITORING PROGRAM 
TABLE I - PMDL CALCUIATIONS 

APPENDIX IX 

PARAMETER 

Miscellaneous Volatiles (ug/1) 

Acetone 
Aoetonitrile 
TU-lyl Alcohol 
Carbon disulfide 
2-Chloro-l,3-butadiene 
3-Chloropropene 
1,2-Dibrono-3-chloropropane 
1,2-Dibrcnt5e thane 
Dibramome thane 
1,4-Dichloro-2-fcutene 
1,4-Dioxane 
E^yl cyanide 
Ethyl nethacrylate 
Elthylene oxide 
2-Hexanone 
lodcme thane 
Isobutyl alcohol 
Me thacrylonitrile 
ftethyl ethyl ketone 
Methyl methacrylatc 
Methyl-iso-butyl ketone 
N-^«li trosopyrro lidine 
Pentachloroe thane 
2-Propyn-l-ol 
Pyridine 
Styrcne 
1,1,1,2-'nBtrachloroethane 
Trichlorome thane thiol 
1,2,3-Trichloropropane 
m-Xylene 
o + p-Xylenes 
Vinyl acetate 

Method 

Published 
EPA MDL 
(IMDL) 

EPA 
Limit for 

"S" 
ETC 
IDL 

Calculated" 
ETC Limit 
for "S" 

Calculate*! 
I1-10L i.'riiiTionts 

5030/8240(624) N/A N/A 10 20.2 140 2 
MDD8240(624) N/A N/A 10 20.2 140 2 
MOD8240(624) N/A N/A 8 16.2 112 2 

5030/8240(624) N/A N/A 10 20.2 140 2 

5030/8240(624) N/A N/A NS - — — 

5030/8240(624) N/A N/A NS - - — 

5030/8240(624) N/A N/A 10 20.2 140 2 

5030/8240(624) N/A N/A 10 20.2 140 2 

5030/8240(624) N/A N/A 10 20.2 140 2 

5030/8240(624) N/A N/A 10 20.2 140 2 

MODB240(624) N/A N/A 10 20.2 140 2 

MDD8240(624) N/A N/A 8 16.2 112 2 

5030/8240(624) N/A N/A 10 20.2 140 2 

MX)8240(624) N/A N/A NS — — — 

5030/8240(624) N/A N/A 10 20.2 140 2 

5030/8240(624) N/A N/A 10 20.2 140 2 

MOD8240(624) N/A N/A 8 16.2 112 2 

MX)8240(624) N/A N/A 40 80.8 558 2 

5030/8240(624) N/A N/A 10 20.2 140 2 

5030/8240(624) N/A N/A 10 20.2 140 2 
5030/8240(624) N/A N/A 10 20.2 140 2 

MDD8240(624) N/A N/A IND — — 

5030/8240(624) N/A N/A 10 20.2 140 2 

M0D8240(624) N/A N/A IND — — 

MOD8240(624) N/A N/A 80 162 1120 2 

5030/8240(624) N/A N/A 10 20.2 140 2 

5030/8240(624) N/A N/A 10 20.2 140 2 

5030/8240(624) N/A N/A PNA — 

5030/8240(624) N/A N/A 10 20.2 140 2 

5030/8240(624) N/A N/A 10 20.2 140 2 

5030/8240(624) N/A N/A 10 20.2 140 2 

5030/8240(624) N/A N/A 10 20.2 140 2 

Average EPA ••S"/M)L Volatile Ratio = 2.02 



SCA CHICAGO INCINERATOR - GROUND-WATER MO^JITORING PROGRAM 
TABLE I - PMDL CALCULATIONS 

APPENDIX IX 

PARAMETER Ntethod 

Published 
EPA MDL 
(IMDL) 

EPA 
Limit for 

"S" 
ETC 
IDL 

Calculated' 
ETC Limit 

f . "C" 
Culculal 

n-Dr, C^^rtn:^nts 

Miscellaneous Acid/Base/Neutrals (ug/1) 

Acetophenone 
2-Acetylaminofluorene 
4-Aminobiphenyl 
Aniline 
Aramite 
Benzenethiol 
Benzoic acid 
p-Benzoquinone 
Benzyl alcohol 
2-sec-Butyl-4,6-dinitrophenol 
p-Chloroani1ine 
3-Chloropropionitrile 
o-Cresol 
m + p-Cresols 
Dibenzo(a,e)pyrene 
Dibenzo(a,h)pyrene 
Dibenzo(a,i)pyrene 
tris (2,3-Dibraiiopropyl) phosphate 
2,6-DichlGrophenol 
3,3' -DinethcMjybenZidine 
p-Dimethylaminoazobenzene 
3,3' -Dimethylbenzidine 
7,12-Diinethylbenzo (a) anthracene 
alpha-alpha-Dimethylphenethylamine 
m-Dinitrobenzene 
Diphenylamine 
Hexachlorophene 
Hexachloropropene 

Average EPA "S"/IMDL Acid/Base/Neutral Ratio 

3510/8270(625) N/A N/A 11 142 901 2 
3510/8270(625) N/A N/A 11 142 901 2 
3510/8270(625) N/A N/A 11 142 901 2 
3510/8270(625) N/A N/A 11 142 901 2 
3510/8270(625) N/A N/A 11 142 901 2 
3510/8270(625) N/A N/A IND - - -

3510/8270(625) N/A N/A 11 142 • 901 2 
3510/8270(625) N/A N/A 11 142 901 2 
3510/8270(625) N/A N/A 11 142 901 2 
3510/8270(625) N/A N/A 11 142 901 2 
3510/8270(625) N/A N/A 11 142 901 2 
3510/8270(625) N/A N/A 11 142 901 2 
3510/8270(625) N/A N/A 11 142 901 2 
3510/8270(625) N/A N/A 11 142 901 2 

3510/8270(625) N/A N/A NS — — — 

3510/8270(625) N/A N/A PNA — — — 

3510/8270(625) N/A N/A IND — — — 

3510/8270(625) N/A N/A IND — — 

3510/8270(625) N/A N/A 11 142 901 2 

3510/8270(625) N/A N/A 11 142 901 2 

3510/8270(625) N/A N/A 11 142 901 2 

3510/8270(625) N/A N/A 11 142 901 2 

3510/8270(625) N/A N/A 11 142 901 2 

3510/8270(625) N/A N/A PNA — 

3510/8270(625) N/A N/A 11 142 901 2 

3510/8270(625) N/A N/A 11 142 901 2 

3510/8270(625) N/A N/A 11 142 901 Z 
o 

3510/8270(625) N/A N/A 11 142 901 

1 Ratio = 12.88 



SCA CHICAGO INCINERATOR - GROUND-I-JATER MONITORING PROGRAM 
TABLE I - PMDL CALCULATIONS 

APPENDIX IX 

Published^ EPA^ it Calculated^ 

1 EPA MDL Limit for ETC ETC Limit Calculated 0 

PARAML'i™ Method (IMDL) "S" IDL for "S" PMDL CniTTieni 

Indeno{1,2,3-cd)pyrene 3510/0270(625) 3.7 44.6 308 1 
IscxJrin 3510/8270(625) N/A N/A 6.5 83.7 578 2 
Isosafrole 3510/8270(625) N/A N/A 11 142 981 2 
Malondnitxile 3510/8270(625) N/A N/A IND - - -
Me thapyrilene 3510/8270(625) N/A N/A IND - - -
3-Methylcholanthrene 3510/8270(625) N/A N/A 11 142 981 2 
4,4 '-Methylenebis (2-chloroaniline) 3510/8270(625) N/A N/A 11 142 981 2 
Methyl methanesulfonate 3510/8270(625) N/A N/A 11 142 981 2 
2-MethyInaphthalene 3510/8270(625) N/A N/A 11 142 901 2 
1,4-Naphthoquinone 3510/8270(625) N/A N/A 11 142 981 2 
1-Naphthylamine 3510/8270(625) N/A N/A 11 142 981 2 
2-Nafhthylamine 3510/8270(625) N/A N/A 11 142 981 2 
m-Nitroani1ine 3510/8270(625) N/A N/A 11 142 901 2 
o-Nitroani1ine 3510/8270(625) N/A N/A 11 142 981 2 
p-Nitroani1ine 3510/8270(625) N/A N/A 11 142 981 2 
N-N itrosodl-n-butylamine 3510/8270(625) N/A N/A 11 142 901 2 
N-Nitrosodiethylamine 3510/8270(625) N/A N/A 11 142 981 2 
N-NitroRTine thy lethy lamine 3510/8270(625) N/A N/A 11 142 901 2 
N-N i trosanorphol ine 3510/8270(625) N/A N/A 11 142 901 2 
N-N itrosopiperid ine 3510/8270(625) N/A N/A 11 142 981 2 
5-Nitro-o-toluidine 3510/8270(625) N/A N/A 11 142 981 2 
Pentach lorobenzene 3510/8270(625) N/A N/A 11 142 901 2 
Pentachloronitrobenzene 3510/8270(625) N/A N/A 11 142 901 2 
Phenacetin 3510/8270(625) N/A N/A 11 142 981 2 

2-Picx)line 3510/8270(625) N/A N/A 11 142 981 2 

Pronamide 3510/8270(625) N/A N/A 11 142 981 2 

Resorcinol 3510/8270(625) N/A N/A 11 142 981 2 

Safrole 3510/8270(625) N/A N/A 11 142 981 2 

1,2,4,5-Tetrachlorobenzene 3510/8270(625) N/A N/A 11 142 981 2 

2,3,4,6-Tetrachlorophenol 3510/8270(625) N/A N/A 11 142 981 2 

Te traethyldi thiopyrophosphate 3510/8270(625) N/A N/A NS — — 

2,4,5-Trichlorophenol 3510/8270(625) N/A N/A 11 142 981 2 

Average EPA "S"/IMDL Acid/Base/Neutral Ratio = 12.88 



SCA CHICAGO INCINERATOR - GROUND-WATER MONITORING PROGRAM 
TABLE I - PMDL CALCULATIONS 

APPENDIX IX 

Published^ EPA^ A Calculated^ 

1 EPA MDL Limit for ETC Limit Qilculatt . 
PARAMLTKH htethod (IMDL) II2" IDL for "S" Ptil^L ''nments 

Pesticides (ug/1) 

Aldrin eQ80/608 0:004 .. , 9J42 2.90 1 
8'd8b'/668 0.003 0.48 3.32 1 

Beta-BHC 8080/608 0.006 0.64 4.42 1 
Delta-BHC 8080/608 0.009 0.72 4.98 1 
Chlordane 8080/608 0.014 10.0 69.1 1 
Chlorobenzilate 8140 N/A N/A 2.6 767 5300 2 
4,4'-DDD 8080/608 0.011 2.8 19.3 1 
4,4'-DDE 8080/608 0.004 0.55 3.80 1 
4,4'-DDT 8080/608 0.012 3.6 24.9 1 
Dieldrin 8080/608 0.002 0.76 5.25 1 
Disulfoton 8140 0.20 N/A 5.2 1530 10600 2 
E^idosulfan I 8080/608 0.014 0.49 3.39 1 
Eiidosulfan II 8080/608 0.004 6.1 42.2 1 
Endrin 8080/608 0.006 3.7 25.6 1 
Eiidrin aldehyde 8080/608 0.023 N/A 0.1 29.5 204 2 
Fanphur 8150 N/A N/A 10 2950 20400 2 
Heptachlor 8080/608 0.003 0.40 2.76 1 
Heptachlor epoxide 8080/608 0.083 0.41 2.83 1 
Kepone 8080(608) N/A N/A 1.0 295 2040 2 
Lindane 8080/608 0.004 0.46 3.18 1 
Methoxychlor 8080(608) N/A N/A 10 2950 20400 2 
Methyl parathion 8150 N/A N/A 1.0 295 2040 2 
Parathion 8150 N/A N/A 1.0 295 2040 2 
Phorate 8150 N/A N/A 1.0 295 2040 2 
Thionazin 8140 N/A N/A 1.0 295 2040 2 
Toxaphene 8080/608 0.24 12.7 87.8 1 

Average EPA "S^/IJCL Pesticide Ratio = 295 



PARAMETER 

atlCAGO INCINERATOR - GROU.MCWATER MONITORING PROGRAM 
TARLE I - PMDL CAUCULATIONS 

APPENDIX IX 

mthod 1 

Published' 
EPA MDL 
(IMDL) 

EPA"* 
Limit for 

"S" 
ETC 
IDL 

Calculated" 
ETC Limit 
for "S" 

Calculalod 
PMDT. Ccmncnts 

PCB's (ug/1) 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

1242 
1254 
1260 
1248 
1232 
1221 
1016 

8080/608 
8080/608 
8080/608 
8080/608 
8080/608 
8080/608 
8080/608 

0.065 
nd 
nd 
nd 
nd 
nd 
nd 

12.2 
13.8 
10.4 
15.9 
17.9 
24.4 
10.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

84.3 
95.4 
71.9 
no 
124 
169 
69.1 

Herbicides (ug/1) 

2,4-D 
2,4,5-T 
2,4,5-TP (Silvex) 

8150(509 B) 1.2 
8150(509 B) 0.20 
8150(509 B) 0.17 

10 
1.0 
1.0 

20.2 
2.02 
2.02 

140 
14.0 
14.0 

3 
3 
3 

Dioxins and Furans (ppb) 

Hexachlorodibenzo-p-d ioxins 
Pentachlorodibenzodioxin 
Tetrachlorodibenzcxlioxin 
Hexachlorodibenzofurans 
Pentachlorodibenzofuran 
Tetrachlorodibenzofuram 
2,3,7,8-TCDD 

8280 
8280 
8280 
8280 
8280 
8280 
8280 

Fran EPA ̂ tethod 613 

Average EPA "s"/IMDL Dioxins and Furans Ratio 

(A) Highest IMDL, per parameter used 

= 13.8 

.002 .0276 

(A) 

.00838 

.00726 

.00111 

.01768 

.00704 

.00404 

.00111 

0.1156 
0.1002 
0.0153 
0.2440 
0.0972 
0.0558 

0.799 
0.692 
0.106 
1.69 
0.671 
0.385 
.191 

2 
2 
2 
2 
2 
2 
1 



PARAMETER 

Conventionals (mg/l) 

Cyanide 
Sulfide 
Fluoride 

Metals (ttg/1) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmitm 
Calcium' 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Osmium 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Vanadium 
Zinc 

SCA aUCAGO INCINERATOR - GROUND-WATER MONITORING PROGRAM 
TABLE I - PMDL CALCULATIONS 

APPENDIX IX 

Method 

Published^ 
EPA MDL 
(IMDL) 

EPA-' 
Limit for 

"S" 
ETC 

Use IMDL/S Ratio =2.02 
Lowest Ratio (Same as Volatiles) 

9010(335.2) 
376.1 
340.2 

6010/200.7 
6010/200.7 
7060(206.2) 
6010/200.7 
6010/200.7 
6010/200.7 
6010/200.7 
6010/200.7 
6010/200.7 
6010/200.7 
6010/200.7 
7420(239.2) 
6010/200.7 
6010/200.7 
7470(245.1) 
6010/200.7 
6010/200.7 
258.1 
7740(270.2) 
6010/200.7 
6010/200.7 
200.7 
6010(282.2) 
6010/200.7 
6010/200.7 

0.02 
1.0 
0.1 

.045 

.032 

.053 

.002 

.0003 

.004 

.01 

.007 

.007 

.006 

.007 

.042 

.03 

.002 

.0002 

.015 
N/A 
.01 
.002 
.007 
.029 
.04 
N/A 
.008 
.002 

.02 
0.1 
0.1 

.03 
0.5 
.02 
.05 
.001 
.003 
.1 
.02 
.02 
.02 
.03 
.01 
.2 
.010 
.0005 
.02 
NS 
.05 
.004 
.03 
.050 
.3 
1.0 
.01 
.02 

Calculated" 
ETC Limit 
for "S" 

Calculated 

0.04 
0.20 
0.20 

.061 
1.01 
.04 
.101 
.002 
.006 
.2 
.04 
.04 
.04 
.014 
.02 
.404 
.004 
.001 
.04 

.101 

.008 

.061 

.059 

.606 
2.02 
.02 
.04 

PMDL Ccjimients 

0.28 
1.38 
1.38 

.422 
6.98 
.276 
.698 
.014 
.042 
1.38 
.276 
.276 
.276 
.098 
.138 
2.76 
.028 
.007 
.276 

.698 

.056 

.422 

.405 
4.19 
14.0 
.013 
.276 

3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 



a 
Metals Img/l) 

CHICAGO INCINERATOR - GROUNDWATER MONITORING PROGRAM 
TABLE II - PREDICTION INTERVAL CALCULATIONS 

APPENDIX IX 

Prediction Interval 
. Conrnents 

Iron 
Mangcinese 
Sodium 

6010/200.7 
6010/200.7 
6010/200.7 

0.340 
0.178 
1260 

Well #G-123S 

Iron 
Manganese 
Sodium 

6010/200.7 
6010/200.7 
6010/200.7 

*ir 

• * 

Well #G-121S 

Iron 
Manganese 
Sodium 

6010/200.7 
6010/200.7 
6010/200.7 

** 
** 
** 

Well #G-125S 

Iron 
Manganese 
Sodium 

6010/200.7 
6010/200.7 
6010/200.7 

** 
** 
** 

Well #G-120S 



PARAMETER 

Priority Pollutant Volatiles (ug/1) 

u 1 uMo -( :R ^ _roR.._ PR(x..^ui 
TABLE III - PROF ACTION LEVELS 

APPENDIX IX 

PROPOSED ACTION LEVEL 
METHOD FOR SCA INCINERATOR Conmentf; 

Benzene 
Branoform 
Carbon tetrachloride 
Qi lorobenzene 
Chlorodibrcncrne thane 
Chloroe thane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorc^rcnicme thane 
Dichlorodifluorcnethane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethylene 
1.2-Dichloropropcine 
cis-1,3-Dichloropropylene 
trans-1,3-Dichloropropylene 
Ethylbenzene 
Methyl bronide 
Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2-Trcins-dichloroethylene 
1.1.1-Trichloroetluine 
1.1.2-Trichloroethane 
Trichloroethylene 
Trichlorofluorome thane 
Vinyl chloride 
Acrolein 
Aerylonitrile 

5030/8240/624 ** 

5030/8240/624 35 
5030/8240/624 35 
5030/8240/624 ** 
5030/8240/624 40 
5030/8240/624 80 
5030/8240/624 180 
5030/8240/624 40 
5030/8240/624 45 
5030/8240(624) 140 
5030/8240/624 35 
5030/8240/624 40 
5030/8240/624 ** 
5030/8240/624 95 
5030/8240/624 110 
5030/8240/624 70 
5030/8240/624 50 
5030/8240/624 120 
5030/8240/624 140 
5030/8240/624 ** 
5030/8240/624 50 
5030/8240/624 35 
5030/8240/624 ** 
5030/8240/624 40 
5030/8240/624 30 
5030/8240/624 40 
5030/8240/624 45 
5030/8240/624 70 
5030/8240/624 140 
MC»8240(624) * 

M0D8240(624) * 

PI 

PI 

PI 

Special (Lab ALLifact) 

PI 

* To be determined on a case by case basis 
** To be calculated when sufficient data is available 



n 

This information will be used to evaluate in greater detail the 

impact of past land use on the pier and confirm adequacy of current 

monitoring locations or be used as a basis for development of a revised 

monitoring program, if needed. 

B45A/19 
RELaMoreaux & Associates 
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INTRODUCTION 

Location of Study Area 

The SCA Chemical Services, Inc. Chicago incinerator facility is 

located at 11700 South Stony Island Avenue on the southeast side of 

Chicago adjacent to Lake Calumet. 

Purpose and Scope 

The purpose of this report is to provide an assessment of the 

hydrologic setting and water quality in the vicinity of the Chicago 

incinerator facility, Chicago, Illinois, and a compilation of the data used 

in this assessment. 

The hydrologic assessment is the basis for determining if the 

facility has impacted the chemical composition of the ground water of 

the area. 

Phase One (completed in March 1985) consisted of a review for 

applicability of the Student's t significance test and evaluation of ap

propriate alternatives significance testing. Phase Two, a hydrogeologic 

assessment directed at describing the geology and hydrology of the site 

in order to accurately determine and assess the characteristics and 

quality of the ground water at the site. 

B45A/20 
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GROUND-WATER MONITORING SYSTEM 

Ground-water monitoring data for this report were from fifteen 

(15) G-series and two (2) TF-series monitor wells, while surface-water 

monitoring data were from three (3) Lake Calumet and two impoundment 

sampling points at the Chicago incinerator facility. The locations of the 

monitor wells and surface-water sampling points are shown on Plate 1. 

The G-series wells were installed by Testing Service Corporation (TSC) 

during the period of November 1981 to November 1982. The TF-series 

wells were installed by Soil Testing Services in December 1984 as part 

of an independent evaluation of the site. Lithologic descriptions and 

boring data are provided in Appendix A. 

According to TSC, the G-series wells were constructed with 2-inch 

flush joint PVC pipe and completed with a 5-foot section of slotted 

plastic screen (0.010 slot size) at the bottom of each well. Well graded 

sand was used as packing around the screen with a bentonite seal 

installed above the sand pack. Native spoil material was used as back

fill from the bentonite seal to land surface. 

In accordance with U.S. EPA and lEPA detection monitoring re

quirements, the waste management area (i.e., the existing surface 

impoundments) is monitored by one (1) upgradient well, G-112B, and 

three (3) downgradient wells, G-110, G-111A, and G-113A, that are in 

immediate proximity to the basins. The hydraulic designations of 

upgradient and downgradient were made prior to this study. 

RELaMoreaux & Associates 
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SUMMARY OF MONITORING DATA 

Analytical results were provided by SCA for the G-series wells, 

TF-series wells, and surface-water sampling locations. Data included 

indicator parameters (pH, specific conductance, total organic carbon, 

and total organic halides) and other parameters (chloride, iron, man

ganese, phenols, sodium, and sulfate) listed in CFR 40, Part 265.92 (b) 

(2) and in 35 lAC, Part 725.92 (b) (2), as specified for monitoring of 

ground-water quality. These data covered sampling intervals through 

May 1985. Monitoring data from 1982 through May 1985 are provided in 

Appendix B. 

B45A/22 
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STATISTICAL ANALYSES OF INDICATOR PARAMETER DATA 

Review of Statistical Procedures 

Quarterly replicate values for the four (4) Indicator parameters 

were tabulated and their statistical distribution checked for normality 

using the rankits method. Using this method, a generally non-normal 

distribution was noted. Transformation techniques were therefore 

performed on all indicator parameter data in an attempt to manipulate 

the data to meet normal distribution assumptions. 

Because the State of Illinois regulations for interim status facilities 

(35 lAC 725) require the use of the Student's t-test for evaluation of 

significant changes in ground-water indicator parameters (Appendix C) 

and the U.S. Environmental Protection Agency (U.S. EPA) guidance 

document (PB 83-209445), provided in Appendix D, recommends the 

Cochran's approximation to the Behran-Fischer solution of the com

parison of two (2) independent samples (Appendix E), these tests were 

completed for the results of analyses available at the Chicago incin

erator facility. Background water quality data from the designated 

upgradient well G-112B was compared to the water quality of three (3) 

designated downgradient wells G-llO, G-IIIA, and G-IISA. 

Since the data reflect a non-normal distribution, two (2) non-

parametric tests were performed to more effectively assess statistical 

significance. These tests were the Mann-Whitney U test and the Wil-

coxon matched-pairs signed-ranks test (Appendices F and G). 

B45A/23 
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Determination of Normality of Distribution 

To properly determine the appropriate statistical test applicable for 

the evaluation of a significant change in ground-water quality, the data 

must be assessed for normality of distribution. Normality is a statis

tical model for the frequency distributions of random variables. A 

normal distribution curve is bell shaped, and distributed symmetrically 

around its mean. The method of ranked normal deviates rankits is a 

graphic procedure commonly used to determine if small populations (n 

<50) are normally distributed. The variables are arrayed in increasing 

order of magnitude and plotted against corresponding rankits. When 

rankits are plotted against a ranked array of normally distributed data 

on ordinary graph paper, the points will lie in a straight line (Appen

dix H). As is clear from review of data plots, data are generally non-

normally distributed. 

Transformation Methods 

If the plot of rankits values indicates that the assumption of 

normality can not be maintained, manipulation of the data can be per

formed in an attempt to meet normal assumptions. Two (2) of the most 

common transformation methods are the square root and logarithm. 

The square root transformation consists of converting original data 

to the square root and plotting against the corresponding rankits. In a 

normal distribution of data, the mean and variable will be independent 

of each other. In non-normal distributions the mean and variance 

occasionally will be equal. By transforming the variates to their square 

roots, the means and the variance will become independent. 

B45A/24 ... 
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The logarithmic transformation consists of converting the data to 

the logarithmic value and plotting it against corresponding rankits 

values. Rankits plots which are skewed to the right are often made 

more symmetrical by transformation to logarithmic scale (Appendices H 

and I). 

Parametric Tests 

State of Illinois regulations for Interim Status facilities (35 lAC 

725) require use of the Student's t-test for evaluation of significant 

changes in ground-water indicator parameters. Reference to the statis

tical procedure, 35 lAC, Part 725.193, is contained in the Code of 

Federal Regulations 40 (CFR 40), Part 265, Appendix IV. While Appen

dix IV refers only to "introductory statistical texts," a specific pro

cedure is re nmended by the U.S. EPA in a guidance document (PB 

83-2094425). The Cochran's approximation to the Behran-Fischer solu

tion of the comparison of two (2) independent samples with unequal 

population variances (Cochran's approximation) is the recommended 

procedure, though it is noted that the Student's t-test also may be 

appropriate. The Cochran's approximation differs principally from the 

Student's t-test in that it accounts for different variances between the 

populations being compared. 

Non-Parametric Statistical Procedures 

Neither the Student's t-test nor Cochran's approximation provide 

adequate statistical tests for the assessment of ground-water contamina

tion. These tests have been criticized by the Chemical Manufacturers 

B45A/25 
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Association (November 23, 1982) because of the probability of their 

indicating "false positives," i.e., statistically significant increases (or 

decrease, with respect to pH) where no contamination exists. Specific 

criticisms were evaluated in detail in "Comments of the Chemical Manu

facturers Association on EPA's Interim Final Rule for Permitting of Land 

Disposal of Hazardous Waste." The tests are flawed in several re

spects, including: 

A. The procedures assume normally distributed data, which is 

not applicable since the data have been shown to be non-

normally distributed. In addition this assumption is par

ticularly fallacious with respect to total organic carbon. 

B. The Student's t-test procedure pools unrelated variances in 

measurement and sampling, invalidating the basic assumption 

of independent data points. 

C. The procedures do not account for seasonal variations in 

ground-water quality unrelated to any contamination. 

D. Only data from the first year are considered for background. 

The procedure does not provide sufficient independent data 

points for valid statistical comparisons and may "lock in" 

unrepresentative or anomalous background data. 

Since the data are non-normally distributed, PELA chose the 

Mann-Whitney U test and the Wilcoxon matched-pairs signed-ranks test 

for statistical comparisons. These tests eliminate the problem of testing 

non-normally distributed data and also alleviate the problem of anoma

lous background data since all data collected are used in the compari

son. 

B45A/26 
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Results of Statistical Analyses 

Student's T-Test 

Statistical analyses were performed using the Student's t-test 

comparing indicator parameters for the first quarter of 1985, resample 

of April 1985, and second quarter of 1985 against background data. 

Background data were obtained from analyses performed during the 

first year for which data were reported. Where the first year's data 

set was incompfete, background data were taken to be the first four 

quarters for vrfiich data were reported. Data from each well were 

compared to tli« individual well's background data. The results of he 

Student's t-testiire summarized in Table 1. 

Analyses of data for February 21, 1985, indicate eight (8) posi-
* 

tives in which seven (7) are for pH and/or specific conductance. 

Results of anal^es of data for April 1985 indicate no positives. How

ever, only total organic carbon and total organic halides were analyzed. 

No positives were indicated for the May 15, 1985, analyses. Only total 

organic carbon aend total organic halides have had comparison tests run. 

No significant dhanges were indicated. Computer printouts for these 

runs are includBd in Appendix J. 

Cochran's Approximation T-Test 

Statistical comparisons were performed using the Cochran's ap

proximation comparing data for indicator parameters for February 1985, 

April 1985, and May 1985 against background data. Background data 

were based on analyses performed during the first year for which data 

B45A/27 
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Table 1. Results of statistical comparison for significant changes of water quality data 

using the Student's t-test at 0.01 level of significance. 

:o 

SampIing Date: 2/21/85 '1/9/05 5/15/05 

Compa r i son Points: 1tself C-1120 Itself C- 112B Itself G-112B 

Wei 1 
Number 

c-no 

Pa rameter 

pH 
1/ 

No 
2/ 

Yes Not samp 1cd Not sampI 1 ed No replicates No rep 1icates 

Specific conductance ( SC) No No Not samp 1ed Not sampi 1 ed No replicates No rep 1 icates 

Total organic carbon ( TOC) No No Not samp i ed Not sampI 1 ed No No 

Total organic halogen (TOX) Yes No Not sampled Not sampl led No No 

G-niA pH No Yes Not samp led Not sampl led Not sampled Not sampled 

Specific conductance ( SC) Yes Yes Not sampled Not sampl 1 ed Not sampled Not sampled 

Total organic carbon ( TOC) No No Not sampled Not sampl led Not sampled Not sampled 

Total organic halogen (TOX) No No Not sampled Not samp 1 ed Not sampled Not sampled 

G-112B pH Yes -- No replicates -- No replicates --

Specific conductance ( SC) Yes -- No repiicates -- No replicates --

Total organic carbon ( TOC) No -- No -- No --

Total orgnaic halogen (TOX) No -- No -- No --

G-n3A pH No Yes No replicates No replicates No replicates No rep 1i ca tes 

Specific conductance | SC) No No No replicates No replicates No rep 1i ca tes No rep 1i ca tes 

Total organic carbon ( TOC) No No No No No No 

Total organic halogen (TOX) No No No No No No 

1/ No - No significant change in water quality indicated. 

^ 2/ Yes - A significant change in water quality indicated. 
to 
o 
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were reported. Where the first year's data set was incomplete, back

ground data were based on the first four quarters for which data were 

reported. Data from each well were compared to the individual well's 

background data. 

The results of the Cochran's approximation are summarized in 

Table 2. This table shows that for February 21, 1985, there are eleven 

(11) positives (or findings with statistically significant change). Ten 

(10) of the positives indicated are for pH or specific conductance. Two 

(2) wells, G-112B and G-113A, were resampled April 1985 for total 

organic carbon and total organic halides. Analyses for April 1985 were 

limited to total organic carbon and total organic halides. No significant 

change was indicated for either parameter at either well. For the three 

(3) dates for which analyses are available, a total of eleven (11) posi

tives were indicated, of which all but one (1) were for pH and specific 

conductance. The computer printouts for these runs are contained in 

Appendix K. 

Mann-Whitney U Test 

Statistical analyses were performed using the Mann-Whitney U test 

at a 0.05 level of sigaificance. This test is based on comparing the 

ranks of sums of monitoring data for the background well against that 

of the three (3) designated downgradient wells. The results of the 

Mann-Whitney U test are shown in Table 3. Indicated are five (5) 

positives, three (3) for total organic carbon (G-110, G-lllA, and 

G-112B) and two (2) for specific conductance (G-lllA and G-113A). 

The individual calculations are included in Appendix L. 

B45A/29 
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Table 2. Results or statistical comparison for significant changes of water quality data 

using the Cochran's approximation at 0.03 level of significance. 

Sampling Date: 

Comparison Points: 

2/21/83 

Itself C-112B 

Wcl I 
Number 

C-llO 

C-111A 

Pa ramoter 

PH 

Specific conductance (SC) 

Total organic carbon (TOC) 

Total organic halogen (TOX) 

pH 

Specific conductance (SC) 

Total organic carbon (TOC) 

Total organic halogen (TOX) 

1/ 
Yes 
2/ 

No 

Yes 

No 

Yes 

Yes 

No 

No 

Yes 

No 

No 

No 

Yes 

Yes 

No 

No 

Itself 

11/10/83 

G-1 128 

Not 

Not 

Not 

Not 

Not 

Not 

Not 

Not 

sampled 

samp led 

samp led 

samp Ied 

samp Ied 

samp led 

samp Ied 

sampled 

Not 

Not 

Not 

Not 

Not 

Not 

Not 

Not 

samp Ied 

sampled 

samp Ied 

samp Ied 

sampled 

samp led 

samp ted 

samp led 

Itself 

3/13/83 

C-1128 

No replicates No replicates 

No replicates No replicates 

No No 

No No 

Not sampled 

Not sampled 

Not sampled 

Not sampled 

Not sampled 

Not sampled 

Not sampled 

Not sampled 

nj 
Pi 

g 
fio 

G-1128 pH Yes 

Specific conductance (SC) Yes 

Total organic carbon (TOC) No 

Total orgnaic halogen (TOX) No 

G-113A pH Yes 

Specific conductance (SC) No 

Total organic carbon (TOC) No 

Total organic halogen (TOX) No 

Yes 

No 

No 

No 

No rep Iica tes 

No repiicates 

No 

No 

No repIicates 

No rep Iicates 

No 

No 

No repIicates 

No rep Iicates 

No 

No 

No rep Ii ca tes 

No repIicates 

No 

No 

No rep Ii ca tes 

No rep Iicates 

No 

No 

\t Yes - A significant change in water quality indicated. 

2/ No - No significant change in water quality indicated. to 
to 
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Table 3. Results of statistical comparison for significant changes of 
water quality data using the Mann-Whitney U test. 

Well Parameter 
Comparison Point 

G-n2B 

G-no PH No 

Specific conductance (SC) No 

Total organic carbon (TOC) Yes 'J 

Total organic halogen (TOX) No 

G-niA pH No 

Specific conductance (SC) Yes 

Total organic carbon (TOC) Yes 

Total organic halogen (TOX) No 

G-113A pH No 

Specific conductance (SC) Yes 

Total organic carbon (TOC) Yes 

Total organic halogen (TOX) No 

'J No - No significant change in water quality indicated. 

Yes - A significant change in water quality indicated. 
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Wilcoxon Matched-Pairs Signed-Ranks Test 

Results of the Wilcoxon tests (at 0.05 level of significance) indicate 

significant changes in total organic carbon in one (1) well, G-llO, and 

specific conductance and total organic halides in one (1) well, G-lllA. 

The Wilcoxon test has shown the least amount of significant readings 

compared to all other tests performed. The results of the Wilcoxon 

tests are shown in Table 4. The calculations are included in Appendix 

M. 

Summary 

In summary, the results of the statistical significance tests reveal 

that specific conductance in well G-111A is the only parameter correl

ative throughout all four (4) tests (Student's t, Cochran's approxima

tion, Mann-Whitney, and Wilcoxon matched-pairs). The inconsistency of 

the test results makes this statistical assessment meaningless and the 

application of methods inappropriate. 

— RELaMoreaux & Associates 
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Table 4. Results of statistical comparison for significant changes of 
water quality data using the Wilcoxon matched-pairs signed-
ranks test. 

Parameter 
Comparison Point 

G-nZB 

G-no PH No 

Specific conductance (SC) No 

Total organic carbon (TOG) Yes 

Total organic halogen (TOX) No 

G-niA pH No 

Specific conductance (SC) Yes 

Total organic carbon (TOC) No 

Total organic halogen (TOX) Yes 

G-n3A pH No 

Specific conductance (SC) No 

Total organic carbon (TOC) No 

Total organic halogen (TOX) No 

No - No significant change in water quality indicated. 

Yes - A significant change in water quality indicated. 
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GEOLOGY 

Regional 

The SCA Chemical Services, Inc. Chicago Incinerator facility site 

is situated in the Chicago Lake Plain subdivision of the Great Lakes 

section of the Central Lowland physiographic province (Willman, 1971). 

The topography of the Chicago Lake Plain is flat covering an area 

of approximately 450 square miles bounded on the west by the Tinley 

Moraine and on the east by Lake Michigan. The Chicago Lake Plain 

formed the floor of Lake Chicago, a glacial lake created by the damming 

of meltwater by crescentic moraines. Approximately ninety percent 

(90%) of the Chicago Lake Plain has been covered by man-made materi

als during urbanization (Willman, 1971). 

Sediments of Holocene and Pleistocene age underlie the urbanized 

areas. The Holocene deposits consist of marsh sediments of limited 

areal extent. Pleistocene deposits of the Equality Formation consist of 

lacustrine sand, silt, gravel, and clay that are generally less than 30 

feet thick (Willman, 1971). 

Underlying the lacustrine deposits are the glacial clay, silt, sand, 

and gravel of the Wedron Formation. The average thickness of the 

Wedron Formation is about 100 feet, but in some buried valleys and 

larger moraines the thicknesses may be as much as 300 feet. North and 

west of the Chicago Lake Plain, the Wedron Formation, where present, 

overlies the Robein Silt which consists of peat and organic silt deposits. 

In areas where the Robein Silt is absent, the Wedron Formation overlies 

the glacial drift of the Winnebago Formation. In the Chicago Lake 

B45A/34 
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Plain, especially in southern areas, the Winnebago Formation and Robein 

Silt are absent and the Wedron Formation unconformably overlies the 

Silurian dolomite of the Niagaran Series (Willman, 1971). 

Niagaran Series Dolomite forms the bedrock of the Chicago area. 

The configuration of bedrock topography is the result of erosion by 

paleodrainage systems. Valleys as much as 150 feet deep have been 

formed on the bedrock surface (U.S. Environmental Protection Agency, 

1984; Suter, 1959). Although covered by unconsolidated materials, 

paleotopographic highs may be expressed at the surface as topographic 

highs resulting from differential erosion along resistant patch reefs 

(Horberg, 1950). Although the bedrock topography has little influence 

on present drainage patterns, it had a considerable effect on the depo

sition of glacial and lacustrine material. The entire Silurian section 

(Niagaran and underlying Alexandrian) is approximately 230 to 500 feet 

thick (U.S. Environmental Protection Agency, 1984). 

The Silurian rocks are underlain by 700 to 1,100 feet of Ordovician 

dolomite and sandstone and up to 4,000 feet of Cambrian dolomite, 

siltstone, and sandstone. Granitic rocks comprise the Precambrian 

basement at a depth of approximately 4,500 feet below land surface 

(U.S. Environmental Protection Agency, 1984; Suter, 1959). 

Geologic structural activity of the area has played an important 

role in controlling deposition, especially during Paleozoic time. The 

Kankakee Arch is a structural high separating the Illinois and Michigan 

Basins. As a result of this structural high. Paleozoic rocks in the 

Chicago area dip gently (10 to 15 feet per mile) to the southeast. 

RELaMoreaux&Associates 
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Two fault zones are also present in the Chicago area. The Sand

wich Fault zone is located southwest of Chicago and trends from south

east to northwest. The Des Plains Complex is a 25-square mile area in 

Cook County bounded and cut by a series of faults. Presently the area 

is structurally inactive. 

Site-Specific 

The SCA Chicago incinerator facility site is a pier-like structure 

incorporating an active area of 5.5 acres. The structure, approximate

ly 2,800 feet long and 325 feet wide, extends westward into Lake Cal

umet and was constructed by dumping assorted fill material over uncon

solidated marsh and lacustrine deposits. 

Materials used in the fill operation consist mainly of broken con

crete, bricks, wood and metal scraps, slag and cinders, and loamy 

cover materials. Thickness of the fill material varies from a maximum of 

more than 15 feet in the central and western areas of the site to ap

proximately 2.5 feet in the extreme southeastern corner near the incin

erator process area. 

A variety of natural sediments underlie the fill material (Figure 1). 

The extreme eastern end of the site is constructed upon sand and siity 

sand. In the western section of the incinerator process area, the fill is 

underlain by as much as 6 feet of peat. Just north of the. western 

incinerator process area, the peat grades to black, organic rich silt and 

sand. The central and western parts of the pier are underlain by gray 

to brown sitty clay. 

B45A/3G 
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The peat and organic silt and sand in the eastern area of the site 

are the Holocene Graysiake Peat. Underlying the Grayslake Peat in the 

eastern area and the fill in the central and western parts of the pier 

are Wisconsinan age lacustrine clay, silt, and sand of the Equality 

Formation. Based on the evaluation of limited borehole daita, the Equal

ity Formation is probably less than 20 feet thick in the study area. 

Beneath the lacustrine sediments are Wisconsinan glacial deposits of 

the Wedron Formation. Borehole data from the SCA site supplemented 

by data from other investigations in the vicinity indicate that the glacial 

silt, clay, sand, and gravel may be as much as 70 feet thick in the 

study area. The glacial material is more consolidated than the over

lying lacustrine deposits and, in adjacent areas, has been described as 

"overconsolidated." 

The Wisconsinan glacial material unconformably overlies the Silurian 

age Racine dolomite of the Niagaran series. Although none of the 

boreholes drilled in the study area penetrate the bedrock, data from 

adjacent areas indicate that the dolomite is fineiy to coarsely crystalline 

and very dense. 

B45A/38 
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HYDROLOGY 

Regional Ground-Water Setting 

Four (4) aquifers occur in the Chicago area that are used as 

sources of water for municipal and industrial supply. They are the 

glacial drift aquifer, the shallow bedrock aquifer, and the two (2) deep 

bedrock aquifers. 

The glacial drift aquifer is composed of irregular deposits of 

gravel, sand, and silt interbedded with relatively impermeable siity 

clay. Although the water occurring in the glacial drift aquifer is gen

erally under water-table conditions, the impermeable units (clay) may 

locally serve as semi-confining beds. The lenticular nature of the 

permeable sediments in this aquifer limits its use as a source of water 

in the Chicago area. The glacial aquifer is not used as a source of 

water in the near vicinity of the study area. 

The shallow bedrock aquifer occurs in the Silurian dolomite which 

underlies the unconsolidated glacial material. Recharge to this aquifer 

is from the discharge of water from the overlying glacial drift into 

solution openings in the dolomite. Production from wells tapping this 

aquifer is generally greatest in areas where it is overlain by a thin 

glacial sand and gravel and where the dolomite sequence is thickest 

containing well developed solution openings. The shallow bedrock 

aquifer is widely used as a source of water for industrial and municipal 

supplies. 

Relatively impermeable Ordovician shale of the Maquoketa Group 

separates the shallow bedrock aquifer from the lower bedrock aquifers. 

B45A/39 
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The upper deep bedrock aquifer system includes the Glenwood/St. Peter 

Sandstone of Ordovician age and the Cambrian Ironton/Galesvilie Sand

stone. Separating the upper deep bedrock aquifer from the lower are 

the siltstone and shale of the upper and middle parts of the Eau Claire 

Formation. The lower bedrock aquifer consists of the lower sandstone 

units of the Eau Claire and the Mt. Simon Sandstone. The upper deep 

bedrock aquifer is extensively used as a source of water. The use of 

water from the lower bedrock aquifer is limited as the water quality 

deteriorates with depth and is too highly mineralized for most purposes. 

Site-Specific Hydrology 

Surface Water 

The SCA Chicago incinerator site is an artificially created peninsu

la extending into Lake Calumet, the major hydrologic feature of the 

area. Lake Calumet is a natural lake connected by the Calumet River 

to Lake Michigan. The margins of Lake Calumet have have been indus

trialized. The northern portion of the lake is diked and is actively 

being filled, while the southern portion has been developed as a harbor 

facility. The natural flow of the Calumet River was Into Lake Michigan; 

however, that flow has been reversed and Is regulated by the O'Brien 

Lock and Dam. 

A topographic high trending east-west along the artificial peninsula 

controls the surface drainage of the site. Precipitation failing on the 

western part of the site drains north or south from the topographic 

high into the lake or infiltrates the fill material used to construct the 

B45A/40 
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peninsula. Precipitation failing on the site in the vicinity of the cooling 

ponds infiltrates the fill material. Precipitation falling in the vicinity of 

the incinerator facility itself Is captured and transferred to the storm 

water impoundment. 

A subtle drainage divide trends north and south paralleling the 

Lake Calumet shoreline immediately east of the site. Surface drainage 

east of the divide flows to a swampy area between the lake and the 

Calumet River. Drainage west of the divide is to the SCA facility and 

Lake Calumet. 

During the winter when the ground is frozen, precipitation drains 

via established surface drainage patterns. Infiltration to the ground

water system may be limited to those areas thawed by generated heat 

for various sources. At the SCA site some infiltration may occur In the 

vicinity of the impoundments. 

Ground Water 

The SCA Chicago incinerator facility site is an artificially created 

peninsula constructed of cement fragments, masonry scrap, wood and 

metal scraps, slag, cinders, and earthen cover material. During the 

history of the site, lagoons have been constructed and subsequently 

cleaned out and filled (Plate 2). The entire structure is underlain by 

Holocene marsh deposits and lacustrine deposits of Wisconsin age. 

Because of the variety of materials comprising the fill and the 

scarcity of detailed data in specific areas, the hydrologic properties of 

the site are difficult to evaluate. Permeability values were determined 

from test data for wells G-lllA (2.5 x lO"* cm/sec') and G-n2B (5.2 x 

B45A/41 
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lO'^ cm/sec'), and calculations performed using Hazen's formula applied 

to results of sieve analysis for borings close to TF-03 and TF-04. 

Results of permeability calculations are as follows: 

Borehole 
Number 

Depth 
(feet below 
land surface) 

Permeability 
(cm/sec*) 

BTF-1; 5.0 - 6.5 2.9 X 10'® 

J 
30.0 - 31.5 

45.0 - 46.5 

4.7 X 10"® 

3.0 X 10'^ 

tt 

BTF-2i 33.0 - 34.5 4.6 X 10"® 

BTF-3 5.0 - 6.5 1 X 10"^ 

a 40.0 1.2 X 10"^ 

Permeability values range from a maximum of 1 x 10'^ cm/sec for fill 

material coniisting mainly of concrete, bricks, slag, and loamy materials 

to a minimun of 3 x 10'^ cm/sec for silty clay, some fine to coarse 

sand, with a^race of fine gravel. 

The hydlraulic gradient was determined (using the ground-water 

configuration; on Plate 3) for several areas around the impoundments. 

The ground water flowing southeast of G-112B has a gradient south 

toward Lake Calumet estimated at 0.025. The ground water northeast 

of G-112B tes a gradient north estimated at 0.025. Using this esti

mated hydraiogic gradient and permeability values, a range of flow 

velocities of 2.5 x 10'^ to 1.5 x 10'® cm/sec were determined. West

ward from G-n2B toward G-llO the gradient decreases to 0.0075. This 

decrease in gradient is reflected in a decrease in the range of flow 

B45A/42 
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velocities from approximately 7.5 x 10 to 1.0 x 10 cm/sec. The 

estimated values Indicate an increase in flow velocity toward the perim

eter of the peninsula, and lower velocity of ground water flowing 

westward toward the end of the peninsula. However, these results can 

only be considered estimates and are not necessarily representative of 
\ 

the entire area. 

Data Indicate that Lake Calumet has an influence on water levels In 

perimeter wells. The effect of the lake resulted in variations of less 

than 2 feet fluctuation in perimeter wells measured in July 1985 (Figure 

2). The water level in fill material toward the perimeter is in near 

equilibrium with the lake and fluctuates correlative with changes in the 

level of the lake water. 

Water level elevations in the interior of the site are as much as 6 

feet higher than those near the lake (Plate 3). Measured water levels 

in the eastern section of the site and inferred levels in the western 

section, based on the location of previously existing lagoon areas, show 

a series of ground-water mounds in the interior of the site (Plate 3). 

In the lagoon areas ground-water mounds result from the retardation of 

the downward infiltration of water resulting from rainfall within the 

boundaries of the filled lagoons. The change in slope of the water 

table between wells G-112B and G-110, shown in Figure 1, may be 

caused by the decrease in permeability created by the ground-water 

mounding upgradient of the impermeable liner in the impoundments. 

The water level In well G-112B just east of the impoundments is more 

than 3 feet higher than in well G-110 adjacent to the western border of 

the impoundments (Figure 1). Higher.water levels in the vicinity of 

B45A/43 
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FIGURE 2. SUMMARY OF AVERAGE DAILY WATER LEVELS FOR MONITOR 
WELLS G-nOA, G-111A. G-112B AND G-113A WITH CLIMATOLOGICAL 

DATA AT O^HARE FIELD WSMO STATION. 
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SCA CHICAGO INCINERATOR - GROUND-WATER MONITORING PROGRAM 
TABLE III - PROPOSED ACTION LEVELS 

APPENDIX IX 

PARAMETER METHOD 
CWM PROPOSED ACTION LEVEL 

FOR SCA INCINERATOR Conw^ni 

Priority PtDllutant Acids (ug/1) 

2-Ch loropherkol 
2,4-Dichlorophenol 
2,4-Dijnethylphenol 
2-Methyl-4,6-dinitrophenol 
2,4-DinitropiTenol 
2-Nitrophenol 
4-Nitrophenol 
4-Chloro-3-<nethylphenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

3510/8270/625 
3510/8270/625 
3510/8270/625 
3510/8270/625 
3510/8270/625 
3510/8270/625 
3510/8270/625 
3510/8270/625 
3510/8270/625 
3510/8270/625 
3510/8270/625 

200 
** 
180 
* 
340 
240 
330 
260 
340 
160 
220 

PI 

* To be determined on a case by case basis 
** To be calculated when sufficient data is available 
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SCA CHICAGO INCINERATOR - GROUND-IVATER MONITORING PROGRAM 
TABLE III - PROPOSED ACTION LEVELS 

PARAMETER 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
bis (2-ChIoroethoxy) methane 
bis (2-Chloroethyl) ether 
bis (2-ChIoroisopropyl) ether 
bis (2-Ethylhexyl)phthalate 
4-Bramophenyl phenyl ether 
Butyl benzyl phthalate 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo(a,h)anthracene 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
3.3-Dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
2.4-Dimtrotoluene 
2,6-Dini trotoluene 
Di-n-octyl thalate 
1,2-Diirfienylhydrazine 
Fluoranthene 
Flixjrene 

APPENDIX IX 

METHOD 
CWM PROPOSED ACTION LEVEI. 

FOR SCA INCINERATOR 

Priority Pollutant Base/Neutrals (ug/1) 

3510/8270/625 190 
3510/8270/625 280 
3510/8270/625 220 
3510/8270/625 * 

3510/8270/625 190 
3510/8270/625 270 
3510/8270/625 270 
3510/8270/625 410 
3510/8270/625 220 
3510/8270/625 240 
3510/8270/625 380 
3510/8270/625 320 
3510/8270/625 280 
3510/8270/625 160 
3510/8270/625 160 
3510/8270/625 90 
3510/8270/625 230 
3510/8270/625 330 
3510/8270/625 480 
3510/8270/'625 210 
3510/8270/625 290 
3510/8270/625 220 
3510/8270/625 490 
3510/8270/625 180 
3510/8270/625 160 
3510/8270/625 120 
3510/8270/625 150 
3510/8270/625 210 
3510/8270/625 220 
3510/8270(625) * 

3510/8270/625 230 
3510/8270/625 140 

• K 



SCA CHICAGO INCINERATOR - GROUND-WATER MONITORING PROGRAM 
TABLE III - PROPOSED ACTION LEVELS 

APPENDIX IX 

PARAMETER METHOD 
CWM PROPOSED ACTION LEVEL 

FOR SCA INCINERATOR Conmentf; 

Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodimethylamine 
N-Ni trosodipheny lamine 
N-Ni trosodi-n-propy lamine 
Ihenanhrene 
Pyrene 
1,2,4-Tridiloroben2ene 

3510/8270/625 
3510/8270/625 
3510/8270(625) 
3510/8270/625 
3510/8270/625 
3510/8270/625 
3510/8270/625 
3510/8270(625) 
3510/8270/625 
3510/8270/625 
3510/8270/625 
3510/8270/625 
3510/8270/625 

170 
180 
* 

170 
440 
** 

270 
* 

200 
380 
140 
170 
190 

PI 

* To be determined on a case by case basis 



SCA CHICAGO INCINERATOR - GROUND-WATER MONITORING PROGRAM 
TABLE III - PROPOSED ACTION LEVELS 

APPENDIX IX 

PARAMETER METHOD 
CWM PROPOSED ACTION LEVEL 

FDR SCA INCINERATOR CorrrTK^iits 

Miscellaneous Volatiles (ug/1) 

Acetone 

Allyl Alcohol 
Carbon disulfide 
2-Chloro-l, 3-butadiene 
3-Ch loropxopene 
1,2-Dibraio-3-chloix)propcine 
1,2-DibraTC>ethane 
Dibrancme thane 
1,4-Dichloro-2-butene 
1,4-Dicocane 
Ethyl cyanide 
Ethyl mathacrylate 
Ethylene oxide 
2-Hexanone 
lodone thane 
Isobutyl alcohol 
Methacrylonitrile 
Methyl ethyl ketone 
Methyl methacrylate 
Methyl-iso-butyl ketone 
N-Nitrosopyrrolidine 
Pen tachloroe thane 
2-Propyn-l-oI 
Pyridine 
Styrene 
1,1,1,2-Tetrachloroethane 
Trichlorome thane thiol 
1,2,3-Trichlorcpropane 
m-Xylene 
o + p-Xylenes 
Vinyl acetate 

5030/8240(624) ** 5030/8240(624) 
* i. . 14o 

MbD8240(624) 110 
5030/8240(624) 140 
5030/8240(624) N/A 
5030/8240(624) N/A 
5030/8240(624) 140 
5030/8240(624) 140 
5030/8240(624) 140 
5030/8240(624) 140 
MX)8240(624) 140 
MDD8240(624) 110 
5030/8240(624) 140 
MOD8240(624) N/A 
5030/8240(624) 140 
5030/8240(624) 140 
MOD8240(624) 110 
MC)D8240(624) * 

5030/8240(624) 140 
5030/8240(624) 140 
5030/8240(624) 140 
MCD8240(624) N/A 
5030/8240(624) 140 
MOD8240(624) N/A 
MC1D8240(624) * 

5030/8240(624) 140 
5030/8240(624) 140 
5030/8240(624) N/A 
5030/8240(624) 140 
5030/8240(624) 140 
5030/8240(624) 140 
5030/8240(624) 140 

Special (L. Actifact) 

N/A - Not Applicable 



SCA CHICAGO INCINERATOR - GROUND-IiJATER MONITORING PROGRAM 
TABLE III - PROPOSED ACTION LEVELS 

APPENDIX IX 

PARAMETER METHOD 
CVW PROPOSED ACTION LEVEL 

FOR SCA INCINF:RATOR Cfjmmonts 

Miscellaneous Acid/Base/Neutrals (ug/1) 

Acetqphenone 
2-Acetylaminofluorene 
4-Amincibiphenyl 
Aniline 
Aramite 
Benzenethiol 
Benzoic acid 
p-Benzoqu inone 
Benzyl alcohol 
2-sec-Butyl-4,6-dinitrophenol 
p-Chloroamiline 
3-Chloropropionitrile 
o-Cresol 
m + {>-Cresols 
Dibenzo(a,e)pyrene 
Dibenzo(a,h)pyrene 
Dibenzoia,i)pyrene 
Dibenzofuran 
tris (2,3-DibraTopropyl) phosphate 
2,6-Dichlorophenol 
3,3' -Dimethoxybenzidine 
p-Dimethylaminoazobenzene 
3,3'-Dinethylbenzidine 
7,12-Dimethylbenzo (a) anthracene 
alpha-alpha-Dimethylphenethylamine 
in-Dinitrc*)enzene 
Diphenylaniine 
Hexachlorophene 
Hexachloropropene 

N/A - Not Applicable 
* To be determined on a case by case basis 

3510/8270(625) * 

3510/8270(625) * 

3510/8270(625) * 

3510/8270(625) ** 

3510/8270(625) A 

3510/8270(625) N/A 
3510/8270(625) * 

3510/8270(625) * 

3510/8270(625) * 

3510/8270(625) * 

3510/8270(625) * 

3510/8270(625) * 

3510/8270(625) * 

3510/8270(625) * 

3510/8270(625) N/A 
3510/8270(625) N/A 
3510/8270(625) N/A 
3510/8270(625) * 

3510/8270(625) N/A 
3510/8270(625) * 

3510/8270(625) * 

3510/8270(625) * 

3510/8270(625) * 

3510/8270(625) * 

3510/8270(625) N/A 
3510/8270(625) * 

3510/8270(625) * 

3510/8270(625) * 

3510/8270(625) * 

PI 
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PARAMETER 

SCA CHICAGO INCINERATOR - GROUND-WATER MONITORING PROGRAM 
TABLE III - PROPOSED ACTION LEVELS 

At't^lSNDtS i* 

METHOD 
CWM PROPOSED ACTION LEVEL 

FOR SCA INCINERATOR 

Indeno(1,2,3-cd)pyrene 
Isodrin 
Isosafrole 
Malononitrile 
Methapyrilene 
3-MethylchoLanthrene 
4,4'-Methy lenebis (2-chloroaniline) 
Methyl methanesulfonate 
2-Methylnaphthalene 
1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
ro-Nitroaniline 
o-N i troani 1 ine 
p-NitroaniIine 
N-Nitrosodi-n-butylamine 
N-Mitrosodiethylamine 
N-Nitrosomethylethylanvuie 
N-N i troscroorphol ine 
N-Nitrosopiperidine 
5-Nitro-o-toluidine 
Pentachlorobenzene 
Pen bachloronitrobenzene 
Phenacetin 
2-Picoline 
Pronamide 
Resorcinol 
Safrole 
1.2.4.5-Tetrachloroben4ene 
2.3.4.6-Tetrachlorophenol 
Tetraethyldithiopyrophosphate 
2,4,5-Tr ichlorc^jhenol 

3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/0270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 
3510/8270(625) 

310 
* 
* 

N/A 
N/A 

M/A 
* 

N/A - Not i^licable 
* Tto (be detennined on a case by case basis 



SCA CHICAGO INCINERATOR - GROUND-WATER MONITORING PROGRAM 
TABLE III - PROPOSED ACTION LEVELS 

APPENDIX IX 

PARAMETER METHOD 
CWM PROPOSED ACTION LEVEL 

FOR SCA INCINERATOR 

PCB'0 (U9/I) 

Aroclor 
Aroclor 
Aroclor 
T^oclor 
Aroclor 
Aroclor 
Aroclor 

1242 
1254 
1260 
1248 
1232 
1221 
1016 

8080/608 
8080/608 
8080/608 
8080/608 
8080/608 
8080/608 
8080/608 

85 
95 
70 
110 
120 
170 
70 

Herbicides (ug/1) 

2,4-D 
2,4,5-T 
2,4,5-TP (Silvex) 

Dioxins and Furans (ug/1) 

Hexachlor od ibenzo-p-d i ox i ns 
Pentachlor od ibenzod i ox i n 
Tetrachlorodibenzodioxin 
Hexachlorodibenzofurans 
Pentachlorodibenzofuran 
Tetrachlorodibenzofuran 
2,3,7,8-TCDD 

8150(509 B) 
8150(509 B) 
8150(509 B) 

8280 
8280 
8280 
8280 
8280 
8280 
8280 

140 
14 
14 

0.8 
0.7 
0.1 
1.7 
0.7 
0.4 
0.2 



PARAMETER 

Pesticides (ug/1) 

SCA CHICAGO INCINERATOR - GROUND-WATER MONITORING PROGRAM 
TABLE III - PROPOSED ACTION LEVELS 

APPENDIX IX 

METHOD 
CWM PROPOSED ACTION LEVEL 

FOR SCA INCINERATOR 

Aldrin 8080/608 3.0 
Ali^-BHC 8080/608 3.5 
Beta-BHC 8080/608 4.5 
Delta-BHC 8080/608 5.0 
Chlordane 8080/608 7.0 
Chlorobenzilate 8140 * 

4,4'-DDD 8080/608 20 
4,4'-DDE 8080/608 4.0 
4,4'-DDT 8080/608 25 
Dieldrin 8080/608 5.5 
Disulfoton 8140 * 

EMosuIfan I 8080/608 3.5 
E^xlosulfan II 8080/608 40 
E^idrin 8080/608 30 
Endrin aldehyde 8080/608 200 
Fanf)hur 8150 * 

Hept3chlor 8080/608 3.0 
Heptachlor epoxide 8080/608 3.0 
Kepone 8080(608) * 

Lindane 8080/608 3.0 
Methoxychlor 8080(608) * 

Methyl parathion 8150 * 

Parathicn 8150 * 

Phorate 8150 * 

Thionazin 8140 * 

"Rsxaphene 8080/608 90 

* It) be determined on a case by case basis 



SCA CHICAGO INCINERATOR - GROUND-I<JATER MONITORING PROGRAM 
TABLE III - PROPOSED ACTION LEVELS 

APPENDIX IX 

PARAMCTER METHOD 
CWM PROPOSED ACTION LEVEL 

FOR SCA INCINERATOR COMMENTS 

Conventionals (mg/l) 

Cyanide 
Fluoride 
Sulfide 

9010(335.2) 
340.2 
376.1 

0.3 
* 

1.5 

PMDL 
PI 
PMDL 

ftetals (mg/l) 

Aluminum 
Antiiiony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calciun 
Ghromiim 
Cbbalt 
Copper 
Iron 
Lead 
Magnesium 
Mangeinese 
Mercury 
Nic)cel 
Osmiun 
Potassium 
Selenium 
Silver 
Sodiun 
Thallium 
Tin 
Vanadium 
Zinc 

6010/200.7 
6010/200.7 
7060(206.2) 
6010/200.7 
6010/200.7 
6010/200.7 
6010/200.7 
6010/200.7 
6010/200.7 
6010/200.7 
6010/200.7 
7420(239.2) 
6010/200.7 
6010/200.7 
7470(245.1) 
6010/200.7 
6010(200.7) 
258.1 -
7740(270.2) 
6010/200.7 
6010/200.7 
200.7 
6010(282.2) 
6010/200.7 
6010/200.7 

7.0 
* 
* 
0.05 
0.05 
* 
0.5 
0.5 
0.5 
* 
* 
* 
* 

0.01 
0.5 
N/A 
* 

0.1 
0.5 
* 

5.0 
15 
0.2 
* 

PI 
PMDL 
PI 
PI 
PMDL 
PMDL 
PI 
PMDL 
PMDL 
PMDL 
PI 
PI 
PI 
PI 
PMDL 
PMDL 

PI 
PMDL 
PMIX 
PI 
PMDL 
PfiDL 
PMDL 
PI 



CHICAGO INCINERATOR - GROUNDWATER MONITORING PROGR.AM 
TABLE II - PREDICTION INTERVAL CALCULATIONS 

APPENDIX IX 

PARAMETER Method 
Prediction Interval 

(PI) CoTments 

Metals (mg/l) 

Iron 
Manganese 
Sodiun 

6010/200.7 
6010/200.7 
6010/200.7 

0.340 
0.178 
1260 

Well #G-123S 

Iron 
Manganese 
Sodium 

6010/200.7 
6010/200.7 
6010/200.7 ** 

Well j|G-121S 

Iron 
Manganese 
Sodium 

6010/200.7 
6010/200.7 
6010/200.7 

Well IG-125S 

Iron 
Manganese 
Sodium 

6010/200.7 
6010/200.7 
6010/200.7 

-kit 

k-k 

Well #G-120S 
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1 Introduction 

The purpose of this report is to demonstrate how the method of statistical prediction 
limits (Gibbons, 1987a) can be applied to the problem of ground-water monitoring at 
the SCA Chicago Incinerator facility. Statistical prediction limits provide an interval 
estimate that will include the next k future measurements based on a sample of n 
previous measurements, with a specihc level of confidence, say 99%. In the context 
of ground-water monitoring, the ik future measurements represent the observations 
for a particular compound at a series of monitoring wells that will be obtained on 
the next round of sampling. For example, if there are 5 downgradient wells to be 
monitored for Iron, then k = 5 for the prediction interval for Iron. In the context of 
ground-water monitoring the value of n (i.e., the number of previous measurements) 
can vary depending on the most appropriate sampling strategy for the facility under 
study. In the most common scenario, n represents the number of upgradient wells 
multiplied by the number of quarterly measurements available. For example, if a 
site has four upgradient wells and has monitored those wells quarterly for a period 
of two years, then n = 4(8) = 32. Alternatively, if we restrict our background to 
the first four quarterly samplings (as suggested by RCRA), then n = 4(4) = 16. Of 
course, we might also find situations where upgradient and downgradient wells were 
to be compared for a single quarter (e.g., if only one quarter of data were available 
or natural variability in the measurements was quite large from season to seuon). 
In this case, n simply equals the number of upgradient wells and k the number 
of downgradient wells to be monitored on that occasion. Although it is perfectly 
reasonable, from a statistical perspective, to construct prediction intervals for A: = 1, 
these interval estimates should never be computed for n < 4, 

It is important to note that the computational form of the prediction interval de
pends completely on the type of data being examined. Data exhibiting bell shaped 
distributions such as pH, can be evaluated using Normal prediction limits. Data 
exhibiting a few elevated values such as TOC, TOX, Iron etc. are typically analyzed 
using Lognormal prediction limits. Data in which up to 90% of the values may be 
below a detection limit are termed "censored" and can be analyzed using prediction 
limits for a Delta distribution (Aitchsion, 1955) or a censored normal distribution 
(Cohen, 1961). Finally, those indicator parameters that are only rarely detected, say 
less than 10%, can be analyzed using prediction limits and or tolerance limits for a 
Poisson distribution (Gibbons, 1987b). Complete computational details and theo
retical development of these various prediction limits are provided in the appendix. 

2 Method 

To provide a site-specific illustration of the prediction interval methodology, we ex-
andned historical data for upgradient wells 123-S and 112-B and downgradient wells 
G-120S, G-121S, G-122S, G-124S, G125S, G-lllA, G-1I3A and G-IIO. The set 
of indicator parameters that we initially considered included (a) the method 624 
volatile organic priority pollutant compounds and (b) the following metals: Alu-



minum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Mercury, Nickel, Osmium, 
Potassium, Selenium, Silver, Sodium, Thallium, Tin, Vanadium and Zinc. Unfor
tunately, existing data at the facility for most of these parameters was quite sparse 
and sufficient data for the computation of prediction limits were only available for 
Iron, Manganese and Sodium, and these data were restricted to a single upgradient 
well (i.e., 123-S). In terms of volatile organic scans, a single upgradient scan was also 
available for well 123-S which was obtained on 11/21/85. 

3 Results 

Tables 1, 2 and 3 present the historical upgradient data and summary statistics for 
Iron, Manganese and Sodium respectively. Inspection of Table 1 reveals that 3 of 
the 7 values for both Manganese and Sodium were detected. As such, we computed 
a Delta prediction hmit for Iron and Lognormal prediction limits for Manganese and 
Sodium. These interval estimates are presented in Table 4, and appear to be quite 
reasonable given the limited observed data. We note however, that these estimates 
are not really suitable for practical application because they are based on a single 
upgradient well. Since spatial variability is the largest component of natural ground
water variability, the absence of spatial variance from these calculations strongly 
suggests that the prediction limits listed in Table 4 are imderestimates of the true 
values. 

In terms of downgradient measurements, current monitoring values are provided 
in Tables 5, 6 and 7. Inspection of Tables 5-7 reveal that (a) data were only available 
for downgradient wells G-110, G-lllA and G-113A and (b) G-lllA exceeded the 
current prediction limit slightly for Manganese and more dramatically for Sodium. 
Since there is only one available upgradient well, it is impossible to determine if 
this difference is due to contamination or simply spatial variability {i.e., the two are 
completely confounded when there is only a single upgradient well). 

In terms of volatile organic compounds, detected upgradient constituents for the 
single scan in well 123-S on 11/21/85 produced three low level "hits", which are 
presented in Tables 8 and 9. Based on these values we can compute a provisional 
99% Poisson Tolerance limit using the exact method given by Zacks (1970) and 
described in Gibbons (1987b), which is included in the Appendix. Results of this 
computation yield a Poisson tolerance limit of 125 ppb. Since 84 ppb were detected in 
this single upgradient scan (see Table 8), this interval estimate appears to be quite 
reasonable. Interestingly, if we had used the simple Za quality control rule proposed 
by Gibbons (1986) we would have obtained a limit value of 84 + 3v/^ = 112ppb, 
which further confirms the conservative nature of this approximate procedure. 

Inspection of the few volatile organic scans avulable for downgradient wells re
veals that well G-lllA also exceeded the interval estimates, both in 1982 and in 
1985. Well G-110 does not exceed the site-specific tolerance limit, but does exceed 
the limit value obtained for field blanks and trip blanks from the ETC database (see 
Appendix). 



4 Conclusion 

The method of statistical prediction limits appears to be well suited to ground-water 
monitoring problems at the SCA facility in spite of the small amount of data that are 
currently available. With continued monitoring of this facility and the addition of 
upgradient samples from other wells, the procedure will provide a reasonable balance 
between false positive and false negative results and will in no way bias results in 
favor of the owner/operator. 
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TABLE 1 

UPGRADIENT BACKGROUND DATA FOR Iron 

WELL DATE Iron 
123S 11/21/85 0.0590 
123S 02/14/86 0.0620 
123S 05/15/86 0.0300 * 
123S 08/14/86 0.0300 * 
123S 11/14/86 0.0750 
123S 01/28/87 0.0300 * 
123S 04/29/87 0.0690 
Normal 

J? 0.0663 
S 0.0072 

Log Transformed 
Xlcg -2.7187 
Slot 0.1077 • 

Lognormal 
C 0.0379 

VD 0.0358 
N (Detected) 4 

N (Not Detected) 3 
Below Detection Limit 



TABLE 2 

UPGRADIENT BACKGROUND DATA FOR Manganese 

WELL DATE Manganese 
123S 11/21/85 0.0620 
123S 02/14/86 0.1050 
123S 05/15/86 0.0740 
123S 08/14/86 0.0940 
123S 11/14/86 0.1010 
123S 01/28/87 0.0980 
123S 04/29/87 0.0930 
NormaJ 

X 0.0896 
s 0.0157 

Log Transformed 
Xlog -2.4276 
Slog 0.1923 

Lognormal 
C 0.0897 

VD 0.0173 
N (Detected) 7 

N (Not Detected) 0 



TABLE 3 

UPGRADIENT BACKGROUND DATA FOR Sodium 

WELL DATE Sodium 
123S 11/21/85 487.9999 
123S 02/14/86 517.0000 
123S 05/15/86 476.9999 
123S 08/14/86 620.0000 
123S 11/14/86 628.0000 
123S 01/28/87 843.0000 
123S 04/29/87 695.0000 
Normal 

X 609.7143 
s 131.1228 

Log Transformed 
Xleg 6.3941 
^log 0.2073 

Lognormal 
c 609.4248 

VD 126.4622 
N (Detected) 7 

N (Not Detected) 0 

TABLE 4 

Lossormal t-Prediction Limits 
{X and 5 based on Lognormal) 

ni nj 

Parameter C + \/Dk = t detected not detected 
Iron 0.0379 + 0.0358( 8.45) = 0.3403 4 3 

Manganese 0.0897 + 0.0173( 5.13) = 0.1781 7 0 
Sodium 609.4248 -I- 126.4622( 5.13) = 1257.9218 7 0_ 

where m is the number of downgrzulient wells 



TABLE 5 

CURRENT MONITORING DATA FOR Iron 

WELL DATE Iron 
GllO 04/29/87 0.0300 • 

GlllA 04/29/87 0.0900 
G113A 08/14/86 0.1710 

Below Detection Limit 
^ Exceeds Lognormal t-Prediction Limit 

TABLE 6 

CURRENT MONITORING DATA FOR Manganese 

'J 

Jt 

.1 

WELL DATE Manganese 
GllO 04/29/87 0.0100 • 

GlllA 04/29/87 0.1820 1 

G113A 08/14/86 0.0970 

* Below Detection Limit 
' Exceeds Lognormal t-Prediction Limit 

TABLE 7 

CURRENT MONITORING DATA FOR Sodium 

WELL DATE Sodium 
GllO 04/29/87 
GlllA 04/29/87 
G113A 08/14/86 

101.0000 
5970.0000 
899.9999 

^ Exceeds Lognormal t-Prediction Limir 



TABLE 8 

VOLATILE ORGANIC COMPOUNDS 
DETECTED UPGRADIENT DATA 

Compound Well Date ppb 
Benzene 123S 11/21/85 32.0000 
Toluene 123S 11/21/85 14.5000 
Vinyl Chloride 123S 11/21/85 36.7000 

TABLE 9 

SUMMARY OF UPGRADIENT VOC DATA 
NUMBER OF SAMPLES AND DETECTIONS 

# 

Parameter Number of Number of Detection 
Samples Detections Limit 

Benzene 1 1 4.4 
Bromoform 0 0 4.7 
Carbon Tetrachloride 1 0 2.8 
Chlorobenzene 1 0 6.0 
Chlorodibromomethane 0 0 10.0 
Chloroethane 0 0 10.0 
2-Chloroethylvinyl Ether 0 0 10.0 
Chloroform 1 0 1.6 
Dichlorobromomethane 0 0 2.2 
l,l>Dichloroethane 0 0 4.7 
1,2-Dichloroethane 1 0 2.8 
1,1-Dichloroethylene 0 0 2.8 
1,2-Dichloropropane 0 0 6.0 
Ethylbenzene 0 0 7.2 
Methyl Bromide 0 0 10.0 
Methyl Chloride 1 0 10.0 
1,112,2 ,-Tetrachloroethane 1 0 6.9 
Tetrachloroethylene 1 0 4.1 
Toluene 1 1 6.0 
1,2-Trans-Dichloroethylene 0 10.0 
1,1) 1-TVichloroethane 1 0 3.8 
1,1,2-Trichloroethane 1 0 5.0 
IVichloroethylene 1 0 1.9 
TVichlorofluoromethane 1 0 10.0 
Vinyl Chloride 1 1 10.0 
cis> 1,3-Dichloropropylene 0 0 5.0 
trans-1,3-Dichloropropylene 0 0 10.0 



TABLE 10 

VOLATILE ORGANIC COMPOUNDS 
DETECTED DOWNGRADIENT DATA 

Compound Well Date ppb 
Benzene GllO 11/21/85 109.0000 1 

Benzene GlllA 04/07/82 581.0000 1 

Benzene GlllA 11/21/85 245.0000 1 

Chlorobenzene GllO 11/21/85 22.8000 
Chlorobenzene GlllA 04/07/82 81.0000 1 

Chlorobenzene GlllA 11/21/85 12.8000 
Ethylbenzene GlllA 04/07/82 12.0000 
Toluene GllO 11/21/85 •13.4000 
Toluene GlllA 04/07/82 220.0000 1 

Toluene GlllA 11/21/85 6.6800 

^Exceeds Trip and Field Blank Tolerance Limit 



TABLE 11 

SUMMARY OF DOWNGRADIENT VOC DATA 
NT3MBER OF SAMPLES AND DETECTIONS 

Pajimeter Number of Number of Detection 
Samples Detections Limit 

Benzene ^ . 5 3 4.4 
Bromoform ; 3 0 4.7 
Carbon Teis^chloride 5 0 2.8 
Chlorobenzf^e 5 3 6.0 
Chlorodibraoiomethane 1 0 10.0 
Chloroethaot 1 0 10.0 
2-Chloroettg4vinyl Ether 1 0 10.0 
Chloroform | 5 0 1.6 
Dichlorobrca^omethane 1 0 2.2 
1.1-DichIorai^hane 4 0 4.7 
1.2-DichIoraifthane 5 0 2.8 
1.1-Dichloroi«thylene 0 0 2.8 
1.2-Dichloro5iropane 2 0 6.0 
EthylbenzejB 2 1 7.2 
Methyl Brcfliide 1 0 10.0 
Methyl Chloride 5 0 10.0 
1,1,2,2,-Tetfl^loroethane 5 0 6.9 
TetrachloroBthylene 5 0 4.1 
Toluene ] 5 3 6.0 
l,2-Trans-D6^1oroethylene 1 0 10.0 
1.1.1-Trichl«oethane 5 0 3.8 
1.1.2-Trichlaoethane 5 0 5.0 
Trichloroetlil^lene 5 0 1.9 
Trichlorofluoiomethane 5 0 10.0 
Vinyl Chloaie 5 0 10.0 
cis-l,3-Dichferopropylene 0 0 5.0 
trans-l,3<DiEiiloropropylene 0 0 10.0 

3 

.1 
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ABSTRACT 

Factors for a normal distribution are given such that one may be 99% confident 
that the two-sided prediction interval i ± rs or the one-sided prediction interval 
£ -I- rs will contain all of the k future values, where x and a are the sample mean and 
standard deviation obtained from n previous values. In the context of ground-water 
monitoring, the future samples may represent new monitoring values at each of k 
downgradient wells, and the n previous values might be the historical monitoring 
results for one or more upgradient wells. The Tables provided in this paper allow 
the computation of one-sided and two-sided 99% prediction intervals for previous 
sample sizes of n = 4 to 100 and future samples of 1; = 1 to 100. Modification of 
these intervals for log-normally distributed data is also presented. 



1 INTRODUCTION 

The principal objective of ground-water monitoring at heuardous waste disposal fa
cilities is to empirically determine if on-site chemical waste is migrating off-site in 
ground water. The principal method of ground-water monitoring involves a com
parison of specific chemical constituents of ground water upgradient of the site with 
similarly collected and analyzed samples downgradient of the site. The null hy
pothesis of interest in such monitoring programs is that of no difference in chemical 
composition of ground water upgradient and downgradient of the facility. The logic 
in such a comparison is that presumably, the upgradient wells monitor ground water 
that is unaffected by the waste disposal facility, whereas, the downgradient wells are 
in the path of ground water that Bows underneath the site and therefore, should 
provide an early warning system for any potential off-site migration of hazardous 
waste. The validity of this monitoring procedure is not the focus of this paper. The 
development of a statistically rigorous hypothesis testing strategy is the focus of this 
paper. 

If ground water were in the form of a well mixed underground river or lake 
that spanned the entire area of the site, the most direct approach to testing for 
upgradient versus downgradient differences would be to obtain estimates of means 
and variances for individual compounds for all upgradient wells and similar estimates 
for all downgradient wells. If the variances of these two distributions were reasonably-
similar, the measurements independent (i.e., not replicate measurements obtained 
from the same sample), and the compounds in question had approximately Normal 
(i.e., Gaussian) distributions, one could readily compare the two distributions using 
Student's t-statistic for each indicator parameter separately, or if a sufficient number 
of monitoring wells were available, all of the indicator parsuneters could be compared 
simultaneously using Hotelling's T' statistic (i.e., the multivariate extension of the 
t-statistic, see Anderson (1958)). Alternatively, if the assumption of homogeneity of 
variance could not be supported, one could use an unequal variance t-statistic such as 
Cochran's approximation to the Behrens-Fisher t-statistic (Snedecor and Cochran, 
1980). 

From a statistical perspective it is unfortunate that the ground-water lake or 
river example falls considerably short of reality. Ground water occurs in geologically 
discrete aquifers which generally move extremely slowly (i.e., inches per year) and 
in rare cases can exhibit a plume like projection, such that only localized areas 
of the downgradient geology may exhibit contamination. In light of this, pooling 
information obtained from downgradient wells, some of which may be contaminated 
and some of which may be perfectly normal, does not seem sensible. 

If we cannot estimate a mean and variance for a collection of downgradient well 
measurements on a particular occasion, we cannot compute a t-statistic. The reason 
for this is that a t-statistic is appropriate for the comparison of two mean values, 
however, if each downgradient well is examined individually, its measurement is not 
the mean of anything, it is simply a single new observation which must in turn 
be compared to a historical upgradient sample of measurements in order to assess 



m its signi&c&nce. Stated statistically, we desire an interval or range of values that 
will have high probability of containing all new monitoring observations. If the 
monitoring program involves multiple wells, we must construct an interval that will 
include all of the k future observations, where k is the number of wells that are 
to be evaluated on the next monitoring event. Intervals of this type are called 
"prediction intervals" and need be distinguished both from a confidence interval on 
an unknown distribution parameter {e.g., a confidence interval of a mean value), and 
from a tolerance interval which contains the values of a specified proportion of the 
population with a certain level of confidence. Hahn (1970) illustrates this distinction 
by providing an example of the typical astronaut's problem. 

An astronaut who has been assigned to a limited number of space 
flights is not very interested in what will happen on the average in the 
population of all space flights, of which his happens to be a random 
sample, or even in what will happen in 99% of the population of such 
space flights. His main interest is in the worst that may happen in the 
one, or three, or five flights in which he will be personally involved. 

In this example, what will happen on average in the population of all space flights 
represents a confidence interval, what will happen in 99% of the population of space 
flights is a tolerance interval, and what will happen in the next one, or three, or five 
space flights represents a prediction interval. 

2 STATISTICAL DEVELOPMENT 

Our objective is to define an interval 

X ± r{k, n; 1 - a) s 

that will contain the values of all k future measurements, where x and a are the sam
ple mean and standard deviation calculated from the values ri,... ,i„ of n previous 
measurements, that is. 

i 
1=1 

= Bx, - l)V(n - 1). 
1=1 

The original n observations and the additional k samples are assumed to be 
independent random samples {i.e., not analytical replicates) from the same Normal 
distribution. For the case of a single new observation, Wilks (1941) showed that when 
sampling from a }J{n,a^) with n and a' unknown, the coverage c of the interval 

rt+r$ , { 1 =L. dy 



will on average be 1 - a if and only if 

r = \/l + 1/n 

where tjn-i.a/:) « the 100(1 - a)% point of "Student's" t distribution with n - 1 
degrees of freedom. 

Chew (1968) extended this result to the case of k future observations using an 
approximate conservative method for obtaining prediction intervals based on the 
Bonferroni Inequality (Miller, 1966). This approximations leads to the 100(1 - a)% 
two-sided prediction limit: 

and the 100(1 - a)% one-sided upper prediction limit: 

i + y 1 + 1/n t[„-i;a/i] a 

' Hahn (1969 k 1970) compared results using this method and selected exact values 
obtained using numerical quadrature and found the approximation to be satisfactory 

^ for practical purposes. Comparison of values in Tables 1-3, which provide values of 
' r{k,n-, .99) for n = 4 to 100 and A: = 1 to 100 for one-sided intervals, and Tables 4-6 

for the corresponding two-sided intervals reveal that on average, the bias is less than 
1% with a maximum deviation of 7% for n := 4 and k = I. In fact for n > 4 the 
bias is never greater than \% regardless of k. The small bias observed for n = 4 is 
always an underestimate; therefore the approximation is conservative for very small 
n which should probably not be used in practice. For example, the exact one-tailed 
result for n = 15 and fc = 4 is r(4,15; .99) = 3.42 and the approximate value given 
in Table I is 3.43. Using this example in a practical application, we would compute 
the 99% upper prediction limit as z -I- 3.43$, where in this example, z and a would 
be computed on 15 background (upgradient) measurements, and each of the 4 new 
monitoring (downgradient) measurements would simply be compared to this limit 
value. 

3 PREDICTION LIMITS FOR THE LOG-NORMAL DISTRIBUTION 

When data exhibit a few elevated values such that the frequency distribution is 
"skewed" with a long right tail, estimates based on the assumption of normality do 
not apply. In pr^lctice, trzmsformations of data are used to stabilize variance and 
bring about normality (see Box and Cox, 1964). Perhaps the most commonly used 
transformation in this situation is the natural log transformation (Aroian, 1941), 
where z is a log-normal random variable, such that y = log, z ^ When ^ 
and are unknown, we may substitute the sample estimates y and where 



V = lIlog.(x.)/n 

and 

1=1 

>' = - v)V(" - !)• 
isl 

Based on a»esult obtained by Dahiya and Guttman (1982) the 100(1 - a)% 
prediction internal has the familiar form 

exp{y±-y^l + 1/n t[„.i,a/2l a). 

In light of this, the values in Tables 1-3 may be used to obtain the one-sided 99% 
prediction limit' 

exp{y-h«r(A:,ni.99) s} 

where y and s are the mean and standard deviation computed on natural log trans
formed data. Similarly, Tables 4-6 may be used to compute the corresponding two-
sided 99% prediction limit: 

exp{y ±T(/:,n; .99) a} 

A note of caution must be raised regarding the use of log transformation in 
calculating prediction limits. This point is best illustrated by an example. Consider 
the following data for TOX, and for simplicity let us assume that these measurements 
were collected from a single upgradient well, quarterly for two years so that is an 
unbiased estimate of 

upgradient 
well quarter year TOX log. (TOX) 

MWOl 1 1985 48 3.87 
MWOl . . 2 1985 5 1.61 
MWOl 3 1985 44 3.78 
MWOl 4 1985 24 3.18 
MWOl 1 1986 17 2.83 
MWOl 2 1986 6 1.79 
MWOl 3 1986 12 2.48 
MWOl 4 1986 60 4.09 

1 = 27.00 i = 2.96 
B = 20.97 8 - 0.95 

n = 8 n = 8 



I 

Inspection of the original TOX values reveals a distribution that is skewed to the 
right, therefore, log transformation appears to be a natural choice for better approx
imating the assumed normality of the statistical procedure. Indeed, the transforma
tion appears to have somewhat normalized the distribution of these measurements. 

Assuming that we are interested in evaluating a single new downgradient mea
surement, the 99% prediction limit based on the original data is; 

27.00 20.97(3.16) = 93.27 pp6 

whereas, the 99% prediction limit for the log transformed data is: 

exp[2.96 + .95(3.16)] = 388.39 pph. 

Alternatively, if we directly estimate the mean and standard deviation of the lognor-
mal distribution (see Aitchison, 1955), we obtain for the 99% prediction limit 

28.16 + 27.71(3.16) = 115.73 pph. 

Inspection of these three prediction limits reveals that the estimate based on 
log transformed data is remarkably elevated relative to the normal and lognormal 
interval estimates. The lognormad prediction limit is, of course, incorrect because 
the use of these limits assumes a normal distribution for x^, whereas, these estimates 
are based on lognormal assumptions; however, they do seem to give quite reasonable 
estimates, at least, for practical purposes. Conversely, the interval estimate obtained 
following log transformation of the data, a seemingly standard and benign practice, 
is extremely high and is likely to lead to elevated false negative rates even for liberal 
effect magnitudes. In fact, the limit value for the log transformed data is almost 
an entire order of magnitude higher than the maximum value in the background 
sample. It is for this reason that log transformation must be used very cautiously 
when constructing prediction intervals. 

4 SAMPLING STRATEGIES 

When using prediction intervals, we assume that both the original observations 
(ii,...,i„) and the future observations (i„+i,.,. ,i„+t) arise from the same prob
ability distribution, namely, Since, in practice, n and are unknown 
quantities, we must estimate their value from a random sample of previous measure
ments, by obtaining the sufficient statistics x and s, that is, the sample mean and 
standard deviation. If our background measurements consist of multiple quarterly 
measurements of a single well or multiple upgradient wells at a single time-point, 
5^ = Er=i{^i ~ - 1) is an unbiased estimate of However, when multiple 
upgradient wells are evaluated on several quarters the previous equation yields bi
ased results unless we make the demonstrably false assumption that temporal and 
spatial variability are identical. 

The unbiased variance estimate for the case of multiple upgradient wells and mul
tiple samplings of each well (selected at sufficient intervals to insure independence. 



for example, quarterly sampling) can be obtained from the random effects analysis 
of variance model (see Winer (1971), page 427, for a similar example). Here, we are 
modeling the background measurements in terms of two random factors correspond
ing to wells and time-points. The general form of this model is given by; 

Xij = M + W,- -i- Tj -t- tij 

where is the measurement on background (upgradient) well i on sampling event 
J, n is the unknown mean level for background measurements (t.e., averaged across 
wells and time), Wj is a random variable distributed that describes the 
deviation of well i from /i, r, is a random variable distributed that describes 
the deviation at time j from fx, and is a random residual distributed 
Assuming independence of the i,;, the expected value of a measurement is: 

f (l,; ) = 

with variance 

= al + a; + a] 

This model corresponds to what is termed a randomiied block design in the 
statistical literature, and the expected mean square for the wells, time-points, and 
residuals are given, respectively, as: 

MS^ - tffl+ff] 

MST = wal + a] 

= tx;j;(i,-x)V(i-l) 
;=i 

MS, = o] 
xu t 

+ x)y{w - l)(t - 1) 
i=li=i 

where 

Xij is the measurement for well t on occasion j 
w is the number of wells 
t is the number of quarterly measurements per well 

X, is the mean for all measurements from well i 
ij is the mean for all measurements from time j 

X is the mean of all measurements across wells and times. 

Solving for the individual variance components and c] we find that: 



J - MS. =^ 

2 M5r - MSe 
0-; 

u> 

and 

erj = MS. 

The unbiased estimate of the total variance is therefore: 

MS^-MS. , MS.-MS. , 
= + + MS. 

t (J 

The above model assumes that all wells are measured at the same time-points, 
and thus, the two factors are referred to as "crossed" factors. When the time-points 
corresponding to the different wells cannot be assumed to be equal, then the time-
point factor is said to be "nested" within the well factor (see Winer (1971) page 360 
for a detailed description of nested factor designs). This would occur, for instance, 
if the background observations for well 1 were made quarterly in 1972, while the 
observations for well 2 were made quarterly in 1976, and those for well 3 made in 
1975, etc. This nested model is given by; 

I,J = M + Wi + r,-,- + dj 

where a:,j , w,-, and e,j are as before, while r,j is a random variable distributed 
.'»'(Q,O'T) that describes the deviation of well i at time j from the overall mean value 
for well I (/i + w,) averaged over time. 

If sampling events are "nested" within wells the expected mean squares must be 
modified to reflect this design. Specifically, the expected mean square for the wells 
is: 

= tal + + 

1=1 

While, the mean square for time is: 

M5. = (r? + (Tj 
VI t 

= ~ -1)) 
1=1;=1 



With time nested within wells the error term a] cannot be seperateiy estimated 
since there is only one observation per well x time cell. Thus, solving for the indi
vidual variance components al and aj we find that: 

2 MS^ - MSr 
o... 

and 

+ (TJ = MSr 

The unbiased estimate of the total variance is now: 

MS^ - MSr 
t 

+ MSr 

- f)V(u; -1) - sr., E;.i(x.y - -1)) 
t 

IV ( 

-»-)'/{<»('-D) 
•=1;=1 

It is of considerable interest to compare the biased variance estimate s^ with the 
unbiased variance estimate ^(ivj) given above. The simple variance estimate that 
assumes equal spatial and temporal variability has expectation^ 

^ E ~ V(" -1) 
1=1>=1 

- 4-^2 4.,T2 - +<^T +<'€ 

where n is the total number of measurements. This equation reveals that s' will al
ways underestimate V(z,'j). For example, with 2 wells and 4 quarterly measurements, 
the contribution of the well variance <rl is underestimated by 43%. The addition of 
2 upgradient wells decreases this bias to 20%, and the addition of a second years 
background increases the bias only slightly to 23%. 

When multiple upgradient wells comprise the background sample, the unbiased 
estimate V(z,y) should alwayt be used in place of s'. The importance of using mul
tiple upgradient wells is due both to the large spatial variability that is commonly 
observed for naturally occurring constituents of ground water and because it elim
inates the confound between spatial variability and contamination. In the case of 

'The author ii grateful to an anonymous reviewer for raising this point. 



a single upgradient well, an upgradient versus downgradient difference may reflect 
either spatial variability or contamination (i.e., there is no estimate of tr^]. In con
trast, when multiple upgradient wells are sampled, an estimate of spatial variability 
<7^ is available and the resulting prediction limit will provide for spatial effects. A 
critiod assumption, however, is that both spatial and temporal variability are the 
same dor upgradient and downgradient locations. This is a complex problem and the 
feasibality of this assumption should always be evaluated on a site-specific basis to 
bring into consideration hydrogeology as well as problems with previous conditions 
and icurces of off-site contamination. 

5 ^LUSTRATION 

Consider the following data for pH obtained from two upgradient wells each with 
four ^arterly measurements. 

Quarter Upgradient Well 1 
.. 1 7.1 

2 7.4 
3 7.7 

- 4 8.0 

Upgradient Well 2 
7.7 
7.8 
7.9 
8.0 

The Bsmmary statistics for the nested design are: 

X = 

:: — 

; XweU2 -
: = 

• MS, = 

(7.1 + 7,4 + 7.7 + 8.0 + 7.7 + 7.8 + 7.9 ^ 8.0)/8 = 7.70 

(7.1+ 7.4 +7.7+ 8.0)/4 = 7.55 

(7.7+ 7.8 +7.9 + 8.0)/4 = 7.85 

4[(7.55 - 7.70)' + (7.85 - 7.70)^(2 - 1) = 0.180 

(7.1 - 7.55)^ + (7.4 - 7.55)^ + (7.7 - 7.55)^ + (8.0 - 7.55)^ + 

(7.7 - 7.85)' -r (7.8 - 7.85)' + (7.9 - 7.85)' + (8.0 - 7.85)'j/(2(4 - 1)) 

0.083 

The Ksuiting variance estimates are therefore: 

MSu, - MS, 
t 

= (.180 - .083)/4 = 0.024 

= MS, = 0.083 

y(xij) = 0.108 
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As expected, the biased variance estimate = .097 underestimates ^(1,;) since, in 
this example, = Ajlal + a^ + a]. The variance estimate for the randomized blocks 
design V(z,'y) = .120 was somewhat larger than the result obtained for the nested 
model, because a unique estimate of the residual error is available (aj = .037, cj = 
.050 and a] = .033). 

In terms of establishing prediction intervals for future observations, we obtain 
the following estimates from Tables 4-6 assuming the more general nested sampling 
design (t.e., the time-points are not the same for all wells). 

Number of 
Downgradient Prediction interval 

weUs 
1 7.70 ±3.67(^.108) = 6.49-8.91 
2 7.70±4.20(v/.108) = 6.32 - 9.08 
3 7.70±4.52(v/.108) = 6.22 - 9.19 
4 7.70±4.75(v/.108) 6.13 - 9.26 
5 7.70 ± 4.94(v/.108) 6.08 - 9.32 
6 7.70 ± 5.09(v/.108) = 6.03 - 9.37 
7 7.70 ±5.22(^.108) = 5.98 - 9.42 
8 7.70±5.34(v/.108) = 5.94 - 9.46 
9 7.70 ± 5.44(v/.108) = 5.91 - 9.49 
10 7.70±5.53(V.108) = 5.88 - 9.52 
20 7.70±6.15(v/.108) 5.68 - 9.72 
30 7.70±6.53(V.108) = 5.55 - 9.85 
40 7.70±6.81(\/.108) = 5.46 - 9.94 
50 7.70±7.02(v/.108) = 5.39 - 10.01 

100 7.70 ± 7.72(v/.108) = 5.16 - 10.24 

With a doubling of sample size from 8 to 16 [e.g., 4 upgradient wells with quarterly 
sampling for one year), the prediction intervals would range from 6.70 to 8.70 for 
a single downgradient well to 5.94 to 9.46 for a site with 100 downgradient wells, 
assuming that z and 'V(x^j) remained constant. 

6 DISCUSSION 

AJthough the statistical monitoring strategy developed here may appear comprehen
sive, it is only a small first step. For example, none of the methodology presented 
here is directly appropriate for the analysis of indicator compounds that exhibit val
ues below method detection limits, or go undetected in a proportion of the sample. 
Perhaps, the simplest solution to this problem is to use the prediction limits devel
oped here with estimates of the mean and variance of a censored normal distribution 
(see Cohen, 1961) or censored Log-normal distribution (see Aitchison, 1955). Using 
these procedures, however, it is not at all clear how unbiased variance estimates 
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would be obtained, u are described here for the case of complete information. As 
an even more extreme omission, the strategy presented here is completely inappro
priate for the analysis of volatile orgzinic compounds that occur in less than 5% of 
all measurements obtained from clean upgradient wells, trip blanks and held blanks 
(Plumb and Parolini, 1986; Hurd, 1987). Inspection of these potentially useful indi
cator compounds suggest that they may arise from a Poisson process (Gibbons, 1986) 
or possibly even a censored Poisson distribution. Statistical methods for monitor
ing in&equently detected compounds, such as the volatile organic priority pollutant 
compounds are sorely needed in ground-water monitoring, and statistical research 
in this area is strongly encouraged. 
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f TABLE 1 

FACTORS FOR OBTAINING ONE-SIDED 

9996 PREDICTION LIMITS FOR k ADDITIONAL 

SAMPLES GIVEN A BACKGROUND SAMPLE OF SIZE n 

Pr«vioui 
n 1 2 3 4 5 

Numbtr of nt* mtuurtmenti (k) 
6 7 8 9 10 11 12 13 14 15 

4 4 70 5 81 6.52 7.06 7.49 7.86 
........ 

8 45 8.71 8.94 9.15 9.35 9.53 9.70 9.86 
S 3.96 4.77 5 28 5.66 5.96 6.22 6.44 e.es 6.81 6.97 7.11 7.24 7.37 748 
6 3.57 4 23 4 63 4.93 5 17 5.37 5.54 5.69 5.83 5.95 6.06 6 16 6.26 6.35 
7 3.32 3.89 4.24 4 49 4.69 4 86 5.00 5.13 5.24 5.34 5.43 5.52 5.60 5.67 
8 3 16 3.67 3 98 4 30 4 38 4 52 4.65 4.75 4.85 4.94 5.02 5.09 5.16 5 22 5 28 
9 3.04 3.51 3.79 3 99 4.15 4 28 4.39 4.49 4.58 4.66 4.73 4.79 4.15 4.91 4.96 
10 2.95 3 39 3.65 3 84 398 4 10 4.21 4.30 4.37 4 45 4.51 4.57 4.62 468 4.72 
11 2.88 3 30 3 54 3 72 385 3 97 4.06 4 14 4 22 4.28 4.34 4.40 4 45 4 50 
i: 2.82 3.22 3 46 3.62 3.75 3.86 3.95 4.03 4.09 4.16 4.21 4.26 4.31 4.36 4.40 
13 2.78 3.16 3.39 3 54 3,67 3.77 3.85 3.93 3 99 4.05 4.11 4.16 4.20 4.24 
14 2.74 3.11 3.33 3 48 3.60 3.70 3.78 3 85 3.91 3.97 4.02 4.07 4.11 4.15 4 19 
15 2.71 3.07 3.28 3 43 3 54 3,63 3.71 3.78 3.84 3.90 3.95 3.99 4.03 4.07 
16 2.68 3.03 3.24 3 38 3 49 3 58 3.66 3.72 3.78 3.84 3 88 3.93 3.97 4.00 4.04 
17 2.66 3.00 3.20 3.34 3 45 3 54 3.61 3 68 3 73 3.78 3.83 3.87 3.91 3.95 
IS 2.64 2 97 3.17 3.31 3 41 3.50 3.57 3.63 3.69 3.74 3.78 3.82 3.86 3.89 
19 2.62 2.95 3.14 3.28 3.38 3 46 3.53 3.60 3.65 3.70 3.74 3.78 3.82 3 85 3.88 
20 2.60 2.93 3.12 3.25 3.35 3 43 3.50 3.56 3.61 3.66 3.70 3.74 3.78 381 3.84 
21 2.59 2.91 3.10 3.23 332 3.41 3.47 3.53 3 58 3.63 3.67 3.71 3.75 3.78 
22 2.57 2.89 3.08 3.20 3.30 3.38 3.45 3.51 3.56 3.60 3.64 3.68 3.71 3.75 3.78 
23 2.56 2.88 3.06 3.18 3.28 3.36 3.42 3 48 3.53 3.58 3.62 3.65 3.69 3.72 3.75 
24 2 55 2.86 3.04 3.17 3.26 3.34 3.40 3.46 3.51 3.55 3 59 3.63 3.66 3.69 3.72 
25 2 54 2 85 3.03 3 15 3.24 3.32 3.39 3.44 3.49 3.53 3.57 3.61 364 3.67 3.70 
26 2 53 2.84 3.01 3.14 3.23 3.30 3.37 3 42 3.47 3 51 3.55 3.59 3 62 365 3 68 
27 2.52 2.83 3.00 3 12 3.21 3.29 3.35 3.41 3.45 3.50 3.53 3.57 3.60 3.63 3 66 
28 2.52 2.82 2.99 3 11 3.20 3.27 3 34 3.39 3 44 3 48 3.52 3 55 3 58 3.61 
29 2 51 2.81 2.98 •3.10 3.19 3.26 3 32 3.38 3.42 3 46 3.50 3.54 3.57 3.60 
30 2 50 2.80 2.97 3.09 3 18 3.25 3.31 3.36 3.41 3 45 3.49 3.52 3 55 358 
31 2.50 2.79 2.96 3.08 3.17 3.24 3.30 3.35 '3.40 3 44 3.47 3 51 3.54 3 57 3.59 
32 2.49 2.79 2.95 3 07 3 16 3.23 3 29 3.34 3.39 3 43 3.46 3.50 3 53 3.55 
33 2.49 2 78 2.94 3.06 3.15 3.22 3.28 3.33 3.37 3 41 3 45 3.48 3.51 3 54 
34 2 48 2 77 2.94 3.05 3.14 3.21 3.27 3.32 3.36 3.40 3.44 3 47 3 50 3.53 
35 2 48 2.77 2.93 3.04 3 13 3.20 3.26 3.31 3 35 3.39 3 43 3 46 3 49 3.52 
36 2.47 2 76 2.93 3.04 3.12 3.19 3.25 3.30 3 35 3.39 3 42 3.45 3.48 3 51 
37 2.47 2.76 2.92 3.03 3.12 3 19 3 24 3.29 3.34 3.38 3 41 3 44 3 47 3.50 
38 2 46 2.75 2.91 3.02 3.11 3.18 3 24 3.29 3.33 3.37 3.40 3 44 3 46 3 49 
39 2.46 2 75 2.91 3.02 3.10 3.17 3.23 3.28 3.32 3.36 3.40 3.43 3 46 3 48 
40 2.46 2.74 2.90 3.01 3.10 3.17 3.22 3.27 3.31 3 35 3.39 3 42 3.45 3 47 3 SO 
41 2.45 2.74 2.90 3.01 3.09 3 16 3.22 3.27 3.31 3.35 3.38 3 41 3 44 3 47 
42 2.45 2 73 2.89 3.00 3.09 3.15 3.21 3.26 3.30 3.34 3.37 3.41 3.43 346 
43 2.45 2.73 2.89 .3.00 3.08 3.15 3.20 3.25 3.30 3.33 3 37 3.40 3 43 3 45 
44 2.44 2.73 2.88 2 99 3.08 3.14 3.20 3.25 3.29 3.33 3.36 3.39 3.42 345 
45 2.44 2.n 2.88 2 99 3.07 3.14 3.19 3.24 3.28 3.32 3.36 3.39 341 3 44 
46 2.44 2.73 3.88 2.98 3.07 3 13 3.19 3.24 3 28 3.32 3.35 338 3.41 3.43 3.46 
47 2.44 2.72 2.87 2.98 3.06 3.13 3.18 3.23 3.27 3.31 3.34 338 3.40 3.43 
48 2.43 2.71 3.87 2.98 3.06 3.12 3.18 3.23 3.27 3.31 3.34 3.37 3.40 3.42 
49 2 43 2.71 2.86 2.97 3.05 3.12 3 18 3.22 3.26 3.30 3.34 3.37 3.39 3 42 
50 2.43 2.71 3.86 2.97 3.05 3.12 3.17 3.22 3.26 3.30 3.33 3.36 3.39 3.41 3 44 
60 2.41 2.68 2 84 2.94 3.02 3.08 3.14 3.18 3.22 3.26 3.29 3.32 3.35 3.37 3.40 
70 2.40 2.67 2.83 3.93 3.00 3.06 3.12 3.16 3.20 3.24 3.27 3.30 3.32 3.35 
80 2.39 2.66 2.80 2.91 2.98 3.05 3.10 3.14 3.18 3.22 3.25 328 3.30 3.33 
90 2.38 2.65 3.79 2.89 2.97 3.03 3.08 3.13 3.17 3.20 3.23 3.26 3.29 3.31 3 33 
100 2.38 2.64 2.79 2.89 2.96 3,02 3.07 3.12 3.16 3.19 3.22 3.25 3.27 3.30 

Fae;or = + l/n 



TABLE 3 

FACTORS FOR OBTAINING ONE-SIDED 

99% PREDICTION LIMITS FOR k ADDITIONAL 

SAMPLES GIVEN A BACKGROUND SAMPLE OF SIZE n 

Previous 
n 16 17 18 19 20 

Number of i 
21 22 

new mtMurtmtnts (k) 
23 24 25 26 27 28 29 30 

4 10.01 1C.16 10.30 10.43 10.55 10.67 10.79 10.90 11.00 11.11 11.21 11.30 11.40 11.49 11.57 
S 7.70 7.79 7.89 7.97 8.06 8 14 8.23 8.29 8 36 8.43 8.50 8.56 8.62 868 874 
6 6.S1 6S8 6.65 672 6.79 6 85 6.90 6.96 7.02 7.07 7.12 7.17 7.21 7.26 7.30 
7 S.80 S.86 S.92 5.98 6.03 6.08 6 IS 6.17 6.21 6.26 6.30 6.34 6.38 641 645 
1 S.34 S 39 5 44 5 49 5 53 5.57 5.61 5.65 5.69 5.73 5.76 5.80 5.83 586 5 89 
9 S.Ol S.06 S.IO 5.14 5 18 5.22 5.25 5.29 5.32 5.35 5.39 5.42 5.44 5 47 S.50 
10 4 81 4 85 4 89 4 92 4.96 4.99 5.02 5.05 5.08 5.11 5.14 5.16 5 19 5.21 
11 4 S8 4 62 4.66 4.69 4 73 4 76 4.79 482 4 84 4.87 4.90 4.92 4.94 4.97 4 99 
13 4 44 4 47 4 51 4 54 4 57 4.60 4 63 465 4.68 4.71 4.73 4.75 4.77 4.80 4 82 
13 4 32 4 3S 4.38 4 42 4.44 4.47 4.50 4.52 4 55 4.57 4.59 4.62 4.64 4.66 4 68 
U 4.22 4 2S 4 28 4 31 4 34 4 37 4.39 4 42 4.44 4 46 4 48 4.50 4.52 4 54 4.56 
IS 4 14 4 17 4.20 4 23 4.25 4 28 4.30 4 33 4.35 4.37 4 39 4.41 4.43 4 45 4.46 
16 4.07 4.10 4.13 4 15 4.18 4 20 4.23 4.25 4.27 4.29 4.31 4.33 4.35 4.37 4.38 
17 4.01 4 04 4.07 4.09 4 12 4 14 4.16 4.18 4.20 4.22 4.24 4.26 4.28 4.30 4.31 
18 3.99 4.01 4.04 4.06 4.08 4.11 4.13 4.15 4.17 4.18 4.20 4.22 4.24 4.25 
19 3.91 3 94 3.97 3.99 4.01 4.04 4.06 4.08 4.10 4.11 4.13 4.15 4.17 4.18 4.20 
20 3.87 3.90 3.92 3.95 3.97 3.99 4.01 4.03 4.05 4.07 4.09 4.10 4.12 4.14 4.15 
21 3.84 3.86 3.89 3.91 3.93 3.95 3.97 3.99 4.01 4.03 4.05 4.06 4.08 4.09 4.11 
22 3.80 3.83 3.85 3.88 3.90 3.92 3.94 3.96 3.98 3.99 4.01 4.03 4.04 4.06 4.07 
23 3 77 3.80 3.82 3 85 3.87 3 89 3.91 3.93 3.94 3.96 3.98 3.99 4.01 4.02 4.04 
24 3.7S 3.77 3.80 3 82 3.84 3.86 3.88 3.90 3.92 3.93 3.95 3.96 3.98 3.99 4.01 
25 3 72 3 7S 3 77 3.79 3.82 3.84 3 85 3.87 3.89 3.91 3 92 3.94 3.95 3.97 3.98 
36 3 70 3.73 3 75 3.77 3.79 3 81 3 83 3 85 3.87 3.88 3 90 3.91 3.93 394 3 95 
27 3.68 3 71 3 73 3 75 3 77 3.79 3 81 3.83 3.84 3.86 3.87 3.89 3.90 3.92 3 93 
28 3 66 3 69 3.71 3 73 3.75 3.77 3 79 3.81 3.82 3.84 3.85 3.87 3.88 3.90 3.91 
29 3 6S 3 67 3.69 3.71 3 73 3 75 3.77 3.79 3.80 3.82 3.83 3.85 3.86 388 389 
30 3 63 3 66 3.68 3.70 3.72 3.74 3.75 3.77 .3.79 3.80 3.82 3.83 3.85 3 86 3 87 
31 3 62 3 64 3.66 3.68 3.70 3 72 3.74 3.75 3 77 3.79 3.80 3.81 383 384 3.85 
32 3 63 3.65 3.67 3.69 3.71 3.72 3.74 3.76 3.77 3.79 3.80 3.81 383 384 
33 3 S9 3.61 3.64 3 66 3 67. 3.69 3.71 3.73 3.74 3.76 3 77 3.79 380 3 81 3 82 
34 3 S8 3.60 3.62 3 64 3 66 3.68 3.70 3.71 3.73 3.74 3.76 3.n 3.78 3.80 3 81 
35 3 S7 3.S9 3 61 3 63 3.65 3 67 3.69 3.70 3.72 3.73 3.75 3.76 3.77 378 3.80 
36 3.S6 3.S8 3.60 3.62 3.64 3 66 3 67 3.69 3.71 3.72 3.73 3.75 3.76 3 77 3.79 
37 3.SS 3.S7 3 59 3 61 3 63 3 65 3.66 368 3.69 3.71 3 72 3.74 3.75 3 76 3 77 
36 3 S4 3.S6 3 58 3 60 3.62 3.64 3.65 3.67 3.68 3.70 3.71 3.73 3.74 3.75 3.76 
39 3 S3 3.SS 3 57 3.59 3.61 3.63 3 64 3.66 3.67 3.69 3.70 3.72 3.73 3.74 3 75 
40 3 S2 3.S4 3 56 3 58 3.60 3.62 3.63 3.65 3.67 3 68 3.69 3.71 3.72 3 73 3.74 
41 3 SI 3S4 3.56 3.58 3.59 3.61 3.63 3.64 3.66 3.67 3.68 3.70 3.71 3.72 3 73 
42 3 SI 3.S3 3.55 3.57 3.59 3.60 3.62 3.63 3.65 3.66 3.68 3.69 3.70 371 3.73 
43 3.SO 3.52 3.54 3.56 3.58 3 59 3.61 3.63 3.64 3.65 3.67 3.68 3.69 3.71 3.72 
44 3.49 3.S1 3 53 3 55 3.57 3.59 3.60 3.62 3.63 3.65 3.66 3.67 3.69 370 3 71 
4S 3.49 3.51 3.53 3 55 3.56 3.58 3.60 3.61 3.63 3.64 3.65 3.67 3.68 3.69 3.70 
46 3.48 3.S0 3.52 3.54 3.56 3.57 3.59 3.61 3.62 3.63 3.65 3.66 3.67 368 3.70 
47 3 48 3.50 3.52 3.53 3 55 3.57 3 58 3.60 3.61 3.63 3.64 3.65 3.67 3.68 3 69 
48 3.47 3.49 3.51 3.53 3.55 3.56 3.58 3.59 3.61 3.62 3.63 3.65 3.66 367 3 68 
49 3.46 348 3.50 3.52 3.54 3.56 3.57 3.59 3.60 3.62 3.63 3.64 3.65 3.66 3 68 
SO 3.46 3 48 3.50 3.52 3 53 3 55 3.57 3.58 3.60 3.61 3.62 3.64 3.65 3.66 3.67 
60 3.42 3 44 3.46 347 3.49 3.51 3.52 3.54 3.55 3.56 3.58 3.59 3.60 3.61 3.62 
70 3.39 3.41 3.43 3 45 3 46 3 48 3.49 3.51 3.52 3.53 3 54 3.56 3.57 358 3.59 
80 3.37 3.39 3.41 3.42 3.44 3.45 3.47 348 3.50 3.51 3.52 3.53 3.54 3.55 3.57 
90 3.3S 3.37 3.39 3.41 3.42 3.44 3.45 3.47 3.48 3.49 3.50 3.51 3.53 3.54 355 
100 3 36 3.38 339 3 41 3 42 3 44 3.45 3.46 3 48 3 49 3.50 3.51 3.52 3 53 

Fictor = t(, -0/4) v/1 + 1/n 



I TABLE 3 

1 FACTORS FOR OBTAINING ONE-SIDED 

99% PREDICTION LIMITS FOR k ADDITIONAL 

SAMPLES GIVEN A BACKGROUND SAMPLE OF SIZE n 

Prcvioui 
n 

5 

SO 35 40 45 50 
Numbtr of ntw mtkiurttninci (k) 

5 5 60 6 5 70 75 80 85 90 95 100 
4 U.S? 11.98 12.34 12.66 12.95 13.22 13.47 13.70 13.91 14.11 1431 14.49 14.66 14.82 14.98 
5 MM 9,01 9 25 9.46 9 65 9 83 9.99 10.14 10.29 10.42 10.54 10.66 10.77 10.88 10.98 
6 7^a»' 7.51 7.68 7.84 799 8.12 8.24 8.35 8 46 8.55 8.65 8.73 8.82 890 8 97 
7 CMS 6.61 6.76 6.89 7.00 7.11 7.20 7.29 7J8 7.46 7.53 7.60 7.67 7.73 7.79 
8 U» 6.03 6.15 626 6.36 6 45 6.53 661 6.68 6.74 6.81 617 6.92 6.97 7.02 
9 un 5.62 5.73 5.82 5.91 5.99 6.06 6.13 6.19 6.25 6.30 6.35 6.40 645 6.49 
10 sa 5.32 5.42 5.50 5 58 5.65 5.72 5.77 5.83 5 88 5.93 5 98 6.02 6.06 6.10 
11 4W 5 09 5.18 5.26 5.33 5.39 5 45 5.51 5.56 5.60 5.65 5.69 5.73 5.77 5.80 
i: 4JS 4.91 4 99 5.07 5.13 5.19 5 25 5.30 5.34 5.39 5.43 5.47 5.50 5 54 5.57 
IS 4Mi 4 77 4 84 4.91 4.97 5.03 5.08 5.13 5.17 5.21 5.25 5.28 5.32 5.35 5.38 
14 4X 4 65 4 72 4 78 4 84 4 89 4.94 4.99 5.03 5.07 5.10 5.14 5.17 5.20 5.23 
IS 4MS 4 54 4 61 4 68 4.73 4 78 4 83 4 87 4.91 4.95 4.98 5.01 5.04 5.07 5.10 
16 4ai 4.46 4 53 4.59 4 64 4 69 4 73 4 77 4 81 4.84 4.88 4.91 4.94 4.96 4.99 
17 42B 4 39 4 45 4 51 4.56 4.61 4 65 4 69 4.72 4.76 4.79 4.82 4.85 4.87 4.90 
18 49 4 32 4 39 4.44 4 49 4 54 4.58 4.61 4.65 4.68 4.71 4.74 4,77 4.79 4.82 
19 4 27 4 33 4.38 4 43 4.47 4.51 4.55 458 4.61 4.64 4.67 4.70 4.72 4.75 
20 4.22 4 28 4.33 4.38 4 42 4.46 4.49 4.53 4.56 4.59 4.61 4.64 4.66 4.68 
21 caa'* 4.18 4 23 4 28 4 33 4 37 4.41 4.44 4.48 4.50 4.53 4.56 4.58 4.61 4.63 
22 an 4.14 4.19 4 24 4.29 4.33 4.36 4.40 4.43 4.46 4.49 4.51 4.54 4.56 4.58 
23 4M 4.10 4 16 4.21 4 25 4.29 4.32 4.36 4.39 4.42 4.44 4.47 4.49 4.51 4.54 
24 ixa 4.07 4 12 4.17 4 21 4.25 4 29 4.32 4.35 4.38 4.41 4.43 4.45 4.48 4.50 
25 3M 4.04 4.09 4 14 4 18 4.22 4.26 4.29 4.32 4 35 4.37 4.40 442 4.44 4.46 
26 3J8. 4.01 4.07 4 11 4.16 4.19 4.23 4.26 4.29 4.31 4.34 4.36 4.39 4 41 443 
27 S» 3.99 4 04 4 09 4.13 4.17 4.20 4.23 4.26 4.29 4.31 4.33 4.36 438 4 40 
28 3a 3 97 4.02 4.06 4 11 4.14 4 17 4.21 4.23 4.26 4.28 4 31 4.33 4.35 437 
29 SflB 3.95 4.00 4.04 4 08 4 12 4.15 4 18 4.21 4.24 4.26 4 28 4.30 4 32 4.34 
30 a*T.- 3.93 3.98 4.02 4.06 4 10 4.13 4 16 '4.19 4 21 4.24 4.26 4 28 4 30 4.32 
31 3B 3 91 3.96 4.00 4 04 4.08 4.11 4.14 4.17 4.19 4.22 4.24 4.26 4.28 4.30 
32 

~ - <)« 
3.90 3.94 3.99 4.03 4.06 4 09 4 12 4.15 4.17 4.20 4.22 4 24 4 26 4.28 

33 saa , 3 88 3.93 3.97 4.01 4.04 4.08 4.10 4.13 4.16 4.18 4.20 4.32 4 24 4.26 
34 sa 3.87 3.91 3.96 3.99 4.03 4.06 4.09 4.11 4 14 4.16 4.18 4.20 4 22 4 24 
35 sm- 3.85 3.90 3.94 3.98 4.01 4.04 4.07 4.10 4.12 4 15 4.17 4.19 4 21 4.22 
36 SSB-,"; 3 84 3 89 3.93 3.97 4.W 4.03 4.06 4.08 4.11 4.13 4.15 4 17 4 19 4.21 
37 3 83 3 88 3.92 3.95 3.99 4.02 4 04 4.07 4.09 4.12 4 14 4.16 4 18 4 19 
38 3*"^ 3.82 3 86 3.90 3.94 3.97 4 00 4.03 4.06 4.08 4.10 4.12 4 14 4.16 4.18 
39 3.81 3 85 3.89 3.93 3.96 3.99 4.02 4.05 4 07 4 09 4.11 4.13 4 15 4.17 
40 3 80 3.84 3 88 3 92 3.95 3.98 4.01 4.03 4.06 4.08 4.10 4.12 4.14 4 15 
41 3» 3.79 3.83 3 87 3.91 3.94 3.97 4.00 4.02 4.05 4.07 4.09 4.11 4 12 4 14 
42 3S~ 3.78 3.82 3.86 3.90 3 93 3.96 3.99 4.01 4.04 4.06 4.08 4.10 4.11 4 13 
43 338^ 3.77 3.82 3.85 3.89 3.92 3.95 3 98 4.00 4.03 4.05 4.07 4.09 4 10 4 12 
44 saa^ 3.76 3.81 3.85 3 88 3.91 3.94 3.97 3.99 4.02 4.04 4.06 4.08 4.09 4.11 
45 330'-:^ 3.78 3.80 3.84 3.87 3.91 3.93 3.96 3.98 4.01 4.03 4.05 4.07 4.08 4 10 
46 «« 3.75 3.79 3.83 3.87 3.90 3.93 3.95 3.98 4.00 4.02 4.04 4.06 4.08 4.09 
47 3M». 3.74 3.78 3.82 3.86 3.89 3.92 3.94 3.97 3.99 4.01 4.03 4.05 4.07 4.08 
48 3ai'' 3.73 3.78 3.82 3 85 3.88 3.91 3.94 3.96 3.98 4.00 4.02 4.04 4.06 4.07 
49 39- 3.73 3.77 381 3.84 3.88 3.90 3.93 3.95 3.98 4.00 4.02 4.03 4.05 4.07 
50 3m 3.72 3.76 3.80 3 84 3.87 3.90 3.92 3.95 3.97 3.99 4.01 4.03 4 04 4.06 
60 3m~ 3.67 3.71 3.75 3.78 3.81 3 84 3.87 3.89 3.91 3.93 3.95 3.97 3.98 4.00 
70 zm 3.64 3.68 3.72 3.75 3.78 3.80 3.83 3.85 3.87 389 3.91 3.93 3.94 3.96 
80 sm 3.61 3.65 3.69 3.72 3.75 3.78 3.80 3.82 3.84 3.86 3.88 3.89 3.91 3.93 
90 3S 3.59 3.63 3.67 3.70 3.73 3.75 3.78 3.80 3.82 3.84 3.85 3.87 389 3.90 
100 3S 3 58 3 62 3.65 3 68 3.71 3 74 3.76 3.78 3.80 3.82 3 84 385 3 87 3 88 

Factor = -r 1/n 
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TABLE 4 

FACTORS FOR OBTAINING TWO-SIDED 

99% PREDICTION LIMITS FOR k ADDITIONAL 

SAMPLES GIVEN A BACKGROUND SAMPLE OF SIZE n 

Numbtr of ntw mtuurtmcni 
n 1 2 3 4 5 6 7 8 9 10 11 12 13 14 IS 
4 5,81 7,06 7,86 8,45 8,94 9,35 9,70 10.01 10.30 10.55 10,79 11.00 11.21 11.40 11 57 

• 5 4,77 5 66 6,22 6,63 6,97 7,24 748 7,70 7.89 8.06 8,22 8.36 8 50 8.62 8 74 
6 4,23 4 93 5,37 5 69 5 95 6 16 6,35 6 51 6.65 6,79 6.90 7,02 r 12 7 21 7,30 
7 3,89 4,49 4 86 5.13 5,34 5,52 5,67 5,80 5.92 6,03 6.13 6.21 6.30 638 6 45 
8 3,67 4,20 4,52 4,75 4,94 5,09 5,22 5 34 5.44 5,53 5 61 5,69 5.76 5.83 5 89 
9 3.51 3 99 4 28 4,49 4,66 4,79 4 91 5,01 5.10 5.18 5.25 5,32 5.39 5 44 5,50 
10 3,39 3 84 4 10 4,30 4 45 4 57 4.68 4 77 485 4.92 4,99 5,05 5,11 5,16 5,21 
11 3,30 3,72 3 97 4 14 4 28 4,40 4,50 4 58 4 66 4,73 4,79 4.84 4,90 4,94 4 99 
12 3,22 3 62 3,86 4.03 4,16 4,26 4,36 4 44 4.51 4 57 4,63 4 68 4,73 4 77 4 82 
13 3 16 3 54 3,77 3 93 4 05 4,16 4,24 4 32 4,44 4,50 4,55 4.59 4 64 4,68 
14 3,11 3 48 3 70 3 85 3,97 4,07 4,15 4,22 4.28 4,34 4,39 4,44 4.48 4 52 4 56 
IS 3,07 3 43 3 63 3 78 3,90 3,99 4 07 4,14 4,20 4,25 4,30 4 35 4.39 443 4,46 
16 3,03 3,38 3,58 3,72 3,84 3,93 4,00 4,07 4,13 4,18 4,23 4,27 4.31 4,35 4 38 
17 3,00 3 34 3 54 3 68 3 78 3 87 3,95 4,01 4,07 4,12 4,16 4,20 4.24 4 28 431 
18 2,97 3 31 3,50 3 63 3,74 3,82 3,89 3,96 4,01 4,06 4,11 4 15 4.18 4,22 4,25 
19 2,95 3,28 3,46 3,60 3,70 3,78 3,85 3,91 397 4.01 4,06 4,10 4.13 4.17 4.20 
20 2,93 3,25 3 43 3,56 3,66 3,74 3,81 3.87 3,92 3.97 4,01 4.05 4.09 4.12 4,15 
21 2,91 3,22 3 41 3,53 3,63 3,71 3,78 3.84 3,89 3.93 3.97 4,01 4.05 4.08 4,11 
22 2,89 3,20 3 38 3 51 3,60 3,68 3,75 3.80 3.85 3.90 3,94 3,98 4,01 4,04 4.07 
23 2,88 3,18 3,36 3,48 3,58 3,65 3,72 3.77 3,82 3.87 3.91 3.94 3.98 4.01 4.04 
24 2,86 3 17 3 34 3 46 355 3,63 3,69 3,75 3.84 3.88 3.92 3.9S 3.98 4,01 
25 2,85 3 15 3,32 3 44 3,53 3 61 3 67 3,72 3,77 382 3,85 3.89 3.92 3,95 3,98 
26 2 84 3 14 3,30 3 42 3,51 3,59 3 65 3,70 3,75 3 79 3,83 3.87 3,90 393 3,95 
27 2,83 3 12 3,29 3 41 3,50 3 57 3 63 3 68 3,73 3,77 3 81 3 84 3.87 3,90 3,93 
28 2,82 3,11 3 27 3 39 3 48 3,55 3,61 3 66 3,71 3,75 3,79 3.82 3.85 388 3,91 
29 2,81 3 10 3,26 3 38 3 46 3 54 3 60 3,65 3,69 3,73 3,77 3,80 3.83 3,86 3,89 
30 2,80 3.09 3,25 3 36 3 45 3 52 3,58 3 63 3,68 3,72 3,75 3,79 3 82 385 387 
31 2,79 3,08 3 24 3 35 3 44 3,51 3,57 3,62 3 66 3,70 3,74 3,77 3.80 383 3,85 
32 2,79 3 07 3 23 3 34 3 43 3,50 3,55 3 60 3,65 3,69 3,72 3,76 3,79 3 81 3 84 
33 2,78 3,06 3 22 3 33 3 41 3 48 3 54 3 59 3,64 3,67 3,71 3 74 3,77 3,80 3 82 
34 2,77 3,05 3 21 3 32 3,40 3,47 3,53 3,58 3,62 3 66 3,70 3,73 3,76 3 78 3,81 
35 2,77 3,04 3,20 3 31 3,39 3 46 3 52 3,57 3,61 3,65 3,69 3,72 3,75 3,77 380 
36 2,76 3 04 3 19 3,30 3,39 3 45 3 51 3,56 3,64 3 67 3,71 3,73 3,7 3.79 
37 2,76 3 03 3,19 3 29 3,38 3,44 3,50 3 55 3,59 3,63 3,66 3,69 3,72 3 75 3,77 
38 2,75 3,02 3,18 3,29 3 37 3 44 3,49 3,54 3.58 3,62 3,65 3,68 3 71 3 74 3 76 
39 2,75 3,02 3,17 3,28 3,36 3 43 3,48 3 53 3 57 3,61 3,64 3 67 3,70 373 3 75 
40 2 74 3,01 3 17 3 27 3,35 342 3,47 3 52 3 56 3,60 3,63 3 67 3,69 3,72 3 74 
41 2,74 3 01 3,16 3,27 3.35 3.41 3,47 3,51 3.56 3,59 3,63 3,66 3,68 371 3 73 
42 2,73 3,00 3 15 3,26 3 34 3.41 3,46 3,51 3.55 3,59 362 3.65 368 3 70 3 73 
43 2.73 3,00 3.15 3,25 3.33 3.40 3,45 3,50 3 54 3,58 3,61 3.64 3.67 3,69 3,72 
44 2.73 2,99 3,14 3 25 3,33 3.39 3 45 3,49 3.53 3,57 3,60 3.63 3.66 3,69 3,71 
48 2.72 2.90 3,14 3 24 3,32 3.39 3 44 3,49 3.53 3,56 3,60 3.63 3.65 3.68 3,70 
46 2.72 2,98 3,13 3 24 3,32 338 343 3,48 352 3.56 3,59 3,62 3.65 3.67 3,70 
47 2.72 2,98 3,13 3,23 3.31 3.38 3 43 3,48 3 52 3,55 3.58 3.61 3.64 3.67 3.69 
48 2.71 2,98 3,12 3 23 3.31 3.37 3,42 3 47 3.51 3,55 3 58 3,61 3.63 3,66 3 68 
49 2.71 2,97 3,12 3 22 3.30 3.37 3,42 3,46 3.50 3 54 3.57 3,60 3.63 3,65 3,68 
SO 271 2.97 3 12 3,22 3.30 3.36 3,41 3,46 3.50 3 53 3,57 3,60 3.62 365 3,67 
60 2,68 2.94 3,08 3,18 3 26 3,32 3,37 3,42 3.46 3,49 3,52 3 55 3.58 3,60 3,62 
70 267 2.92 3,06 3,16 3,24 3,30 3,35 3.39 3,43 3,46 3,49 3,52 3,54 3,57 3,59 
80 2,66 2,91 3,05 3,14 3,23 3.28 3J3 3.37 3,41 344 3,47 3,50 3.52 3.54 357 
90 2.65 2 89 3,03 3 13 3,20 3,26 3,31 3 35 3,39 3,42 3.45 3,48 3.50 3.53 3 55 
100 2,64 2,89 3 02 3 12 3 19 3 25 3,30 3,34 3,38 3 41 3,44 3,46 3 49 3 51 3 53 

Factor - + l/i 



TABLE S 

FACTORS FOR OBTAINING TWO-SIDED 

PREDICTION. LIMITS FOR k ADDITIONAL 

SAMPLES GIVEN A BACKGROUND SAMPLE OF SIZE n 

4 

Prtvioui 
n 16 17 18 19 20 

Number of new mfuurcmtntf (k) 
21 22 23 24 25 26 27 28 29 30 

4 11.74 11 90 12.05 12.20 12.34 12.47 12.60 12.72 12.84 12.95 13.06 13.17 13.27 13.37 13 47 
s 8.85 8.96 9.06 9.16 9.25 9.34 9 42 9.50 9.58 9.65 9.73 9 80 9.86 9.93 0.99 
6 7.39 7 47 7.54 7.61 7 68 7.75 7.81 7.87 7.93 7.99 8.04 &.09 8.14 8.19 8 24 
T 6.52 6.58 6.64 6.70 6.76 6.81 6.86 6.91 6.96 7.00 7.04 7.09 7 13 7.17 7 20 
8 5.95 6.00 6.06 6.10 6.15 6.20 6.24 6.28 6.32 6.36 6.40 6.43 6.47 6.50 6 53 
9 5 55 5.60 5.64 5.69 5.73 5.77 5.81 5.84 5.88 5.91 5.94 5.97 6.00 6.03 6.06 
10 5.26 5.30 5.34 5.38 5 42 5 45 5.49 5 52 5 55 5 58 5.61 5.64 5.66 5.69 5 72 
11 5.03 5 07 5.11 5.15 5.18 5.21 5 24 5.27 5.30 5.33 5.36 5.38 5.41 5.43 5 45 
12 4.86 4.89 4.93 4 96 4.99 5.02 5.05 5.08 5.11 5.13 5.16 5.18 5.20 5.22 5 25 
13 4.71 4 75 4 78 4 81 4 84 4 87 4.90 4.92 4.95 4.97 5.00 5.02 5.04 5.06 5.08 
14 4 60 4.63 4 66 4.69 4.72 4 75 4 77 4.80 4.82 4 84 4.86 4.88 4.90 4.92 4.94 
15 4.50 4 53 4.56 4 59 4 61 4.64 4.66 4.69 4.71 4.73 4.75 4.77 4.79 4 81 4.83 
16 4 41 4 45 4 47 4 50 4 53 4 55 4.57 4.60 4.62 4.64 4.66 4.68 4.70 4 71 4.73 
17 4.34 4 37 4 40 4 43 4 45 4 47 4.50 4.52 4.54 4.56 4.58 4.60 4.61 4.63 465 
18 4.28 4.31 4.34 4.36 4.39 4 41 4 43 4 45 4.47 4.49 4.51 4 53 4 54 4 56 4 58 
19 4.23 4.25 4 28 4.31 4.33 4 35 4 37 4.39 4.41 4 43 4.45 4 47 4.48 4.50 4.51 
20 4.18 4.21 4.23 4 26 4 28 4.30 4.32 4.34 4.36 4.38 4.39 4.41 4 43 4.44 4.46 
21 4.14 4.16 4.19 4.21 4 23 4 25 4.27 4.29 4.31 4.33 4.35 4.36 4 38 4.39 4.41 
22 4 10 4.12 4 15 4 17 4.19 4.21 4.23 4.25 4.27 4.29 4.30 4.32 4 34 4.35 4 36 
23 4.06 4.09 4 11 4.14 4.16 4.18 4.20 4.21 4.23 4.25 4.27 4.28 4.30 4.31 4.32 
24 4.03 4.06 4.08 4 10 4.12 4.14 4.16 4 18 4.20 4.21 4.23 4.25 4.26 4.28 4.29 
25 4.00 4.03 4 05 4.07 4.09 4 11 4 13 4.15 4 17 4.18 4.20 4.21 4.23 4 24 4.26 
26 3 98 4 00 4 03 4.05 4.07 4 09 4.10 4.12 4 14 4.16 4.17 4.19 4.20 4.21 4 23 
27 3.96 3 98 4 00 4 02 4 04 4.06 4.08 4 10 4.11 4 13 4 14 4.16 4 17 4.19 4 20 
28 3.93 3.96 3.98 4 00 4 02 4.04 4.06 4.07 4.03 4 11 4.12 4 13 4.15 4.16 4 17 
29 3.91 3.94 3.96 3.98 4 00 4.02 4.03 4.05 4.07 4.08 4.10 4.11 4 13 4 14 4 15 
30 3.90 3.92 3.94 3.96 3.98 4 00 4.01 4 03 • •4.05 4.06 4.08 4.09 4.10 4 12 4 13 
31 3.88 3 90 3.92 3.94 3.96 3.98 4.00 4.01 4.03 4.04 4.06 4.07 4.09 4.10 4 11 
32 3.86 3 88 3.91 3.93 3.94 3.96 3.98 4.00 4.01 4.03 4.04 4.05 4.07 4 08 4 00 
33 3.85 3 87 3.89 3.91 3.93 3.95 3.96 3.98 3.99 4.01 4.02 4.04 4 05 4 06 4 08 
34 3 83 3 86 3 88 3.90 3.91 3.93 3.95 3.96 3.98 3.09 4.01 4.02 4.03 4.05 4 06 
35 3 82 3.84 3.86 3 88 3 90 3.92 3 93 3 95 3.97 3.98 3.99 4.01 4.02 4 -3 4 04 
36 3 81 3.83 3.85 3.87 3.89 3.90 3.92 3.94 3.95 3.97 3.98 3.99 4.01 4 2 4 03 
37 3 80 3 82 3.84 3 86 3.88 3.89 3.91 3.92 3.94 3.95 3.97 3.98 3.99 4 .0 4.02 
38 3.79 3 31 3 83 3 85 3.86 3.88 3.90 3.91 3.93 3.94 3.95 3.97 3.98 3.99 4 00 
39 3 78 3 80 3 82 3.84 3.85 3.87 3.89 3.90 3.92 3.93 3.94 3 96 3.97 3.98 3.99 
40 3 77 3 79 3.81 3 83 3 84 3.86 3.88 3.89 391 3.92 3.93 3.95 3.96 3.97 3 08 
41 3 76 3.78 3 80 3.82 3.83 3 85 3 87 3 88 3.90 3.91 3.92 3.94 3.95 3.96 3.97 
42 3.75 3 77 3.79 3.81 3.82 3.84 3 86 3.87 3.89 3.90 3.91 3.93 3.94 3.95 3.96 
43 3.74 3.76 3.78 3.80 3.82 3.83 385 3 86 3.88 3.89 3.90 3.92 3.93 3.94 3.95 
44 3.73 3.75 3.77 3 79 3.81 3 82 3.84 3.85 3.87 388 3.89 3.91 3.92 3.93 3.94 
45 3.72 3.74 3.76 3.78 3.80 3.82 3.83 3.85 3.86 3 87 3.89 3.90 3.91 3.92 3.93 
46 3.72 3.74 3.76 3.77 3.79 3 81 382 3.84 3.85 3.87 3.88 3 89 3.90 3.91 3.93 
47 3.71 3.73 3.75 3.77 3 78 3 80 3.82 3 83 3.84 3.86 3.87 3.88 3.90 3.91 3.92 
48 3.70 3.72 3.74 3.76 3.78 3.79 3.81 3.82 3.84 385 3.86 3 88 389 3.90 3.91 
49 3.70 3.72 3.74 375 3.77 3.79 3.80 3.82 3.83 3.84 3.86 3.87 3 88 3.89 3.90 
50 3.69 3.71 3.73 3.75 3 76 3.78 3.80 3.81 382 384 3.85 3.86 3.87 3.89 3.90 
60 3 64 3.66 3.68 3.70 3,71 3.73 3.74 3.76 3.77 3.78 3.80 3.81 3.82 3.83 384 
70 3.61 3 63 3.65 3.66 368 3.69 3.71 3.72 3.74 3.75 3.76 3.77 378 3.79 3.80 
80 3.59 3.60 3.62 3.64 3 65 3.67 3.68 3.70 3.71 3.72 3.73 3.74 3.75 3.76 3 78 
90 3.57 3.58 3.60 3.62 3.63 3.65 3.66 3.67 3.69 3.70 3.71 3.72 3.73 3 74 3 75 
100 3.55 3 57 3.59 3.60 3 62 3.63 3.65 3.66 3.67 3 68 3.69 3 71 3.72 3 73 3 74 

Factor = '(n-l.l-a/2k\\/^ + 1/n 



TABLE e 

FACTORS FOR OBTAINING TWO-SIDED 

99% PREDICTION LIMITS FOR k ADDITIONAL 

SAMPLES GIVEN A BACKGROUND SAMPLE OF SIZE n 

Prtvioui Numbtr of new mtMurtmanu (k) 
n 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 
4 13.47 13.91 14.31 14.66 14.98 15.27 15.54 15.80 16.03 16.26 16.46 16.66 16.85 17.03 17 20 
5 9.99 10.29 10.54 10.77 10.98 11.17 11.35 11.51 11.67 11.81 11.94 12.07 12.19 12.31 12.42 
6 8.24 8 46 8.65 8.82 8.97 9.11 9.24 9.36 948 9.58 9.68 9.77 9.86 9.95 10.03 
7 7.20 7.38 7.53 7.67 7.79 7.90 8.01 8.10 8.19 8.28 8.35 8.43 8.50 8 57 8.63 
8 6.53 6 68 6.81 6.92 7.02 7.12 7.20 7.29 7.36 7.43 7.50 7.56 7.62 7 67 7 72 
9 6.06 6.19 6.30 6.40 6.49 6.57 6.65 6 72 6.78 6.84 6.90 6.95 7.00 7.05 7.10 
10 5.72 5.83 5.93 6.02 6.10 6.17 6.24 6.30 6.36 6.41 6.46 6.51 6.56 6.60 6.64 
11 5 45 5.56 5 65 5 73 5 80 5.87 5.93 5.99 6.04 6.09 6.13 6.18 6.22 6.25 6 29 
12 5.25 5.34 5 43 5.50 5.57 5 63 5.69 5.74 5.79 5.83 5.87 5.91 5.95 5.99 6.02 
13 5.08 5.17 5.25 5 32 5 38 5 44 5.49 5.54 5.58 5.63 5.66 5.70 5.74 5.77 5.80 
U 4.94 5.03 5.10 5.17 5.23 5.28 5.33 5.38 5.42 5.46 5.49 5 53 5.56 5.59 5 62 
15 4 83 4 91 4 98 5.04 5 10 5.15 5.20 5.24 5.28 5.32 5.35 5 38 5.42 5 45 5 47 
16 4 73 4 81 4 88 4.94 4.99 5.04 5.08 5.12 5.16 5.20 5.23 5.26 5.29 5.32 5.35 
17 4 65 4 72 4.79 4.85 4.90 4.94 4.99 5.03 5.06 5.10 5.13 5.16 5.19 5.21 5 24 
18 4.58 4 65 4.71 4.77 4.82 4.86 4.90 4.94 4.98 5.01 5.04 5.07 5.10 5.12 5.15 
19 4.51 4 58 4.64 4.70 4 75 4.79 4.83 4.87 4.90 4.93 4.96 4.99 5.02 5.04 5.06 
20 4 46 4 S3 4.59 4 64 4 68 4.73 4.77 4.80 4.83 4 86 4.89 4.92 4.95 4.97 4.99 
21 4 41 4 48 4 53 4.58 4.63 4.67 4.71 4.74 4.77 4.80 4.83 4.86 4.88 4.91 4.93 
22 4 36 4 43 4.49 4 54 4.58 4.62 4.66 4.69 4.72 4.75 4.78 4.80 4.83 4.85 4.87 
23 4 32 4.39 4 44 4 49 4 54 4 58 4.61 464 4.67 4.70 4.73 4.75 4.78 4.80 4 82 
24 4.29 4 35 4.41 4 45 4.50 4.53 4 57 4.60 4.63 4 66 4.69 4.71 4.73 4.76 4.78 
25 4.26 4 32 4 37 4 42 4 46 4.50 4.53 4.56 4.59 4.62 4.65 4.67 4.69 4.71 4.73 
26 4 23 4 29 4 34 4 39 4 43 4 46 4.50 4 53 4.56 4.58 4.61 4 63 4.66 468 4.70 
27 4.20 4 26 4 31 4 36 4 40 4 43 4.47 4.50 4 53 4 55 4 58 4.60 4.62 464 4.66 
28 4 17 4 23 4 28 4 33 4 37 4.40 4.44 4 47 4.50 4.52 4 55 4 57 459 461 4 63 
29 4.15 4 21 4 26 4.30 4 34 4 38 4 41 4.44 4 47 4.49 4.52 4.54 456 4 58 4 60 
30 4 13 4.19 4 24 4.28 4 32 4.35 4.39 4.42 4 44 447 4.49 4.51 4 53 4 55 4 57 
31 4.11 4 17 4.22 4.26 4.30 4 33 4 36 4.39 4.42 4 44 4 47 4.49 4.51 4 53 4 55 
32 4 09 4.15 4.20 4.24 4.28 4.31 4 34 4.37 4.40 4 42 4.45 4.47 4.49 4 51 4 52 
33 4 08 4 13 4.18 4.22 4.26 4.29 4.32 4 35 4 38 4.40 4.42 4 45 4 47 4 48 4 50 
34 4.06 4 11 4.16 4.20 4.24 4.27 4.30 4.33 4.36 4.38 4.40 4 43 4 45 4 46 4 48 
35 4 04 4 10 4.15 4.19 4 22 4.26 4.29 4 31 4 34 4.36 4.39 4 41 4 43 4 45 4 46 
36 4.03 4 08 4.13 4.17 4.21 4.24 4.27 4 30 4.32 4.35 4.37 4.39 4 41 4 43 4 45 
37 4 02 4.07 4.12 4.16 4.19 4.23 4.26 4.28 4.31 4.33 4 35 4 37 4.39 4 41 4 43 
38 4.00 4 06 4.10 4.14 4.18 4.21 4.24 4.27 4.29 4.32 4.34 4 36 4.38 4.40 4.41 
39 3.99 4 05 4.09 4.13 4 17 4.20 4.23 4 25 4 28 4.30 4.32 4.34 4.36 4 38 4.40 
40 3 98 4.03 4 08 4.12 4.15 4.19 4.21 4 24 4.27 4.29 4.31 4 33 4.35 4.37 4.38 
41 3.97 4.02 4.07 4.11 4.14 4.17 4.20 4.23 4.25 4 28 4.30 4.32 4.34 4 35 4.37 
42 396 4.01 4.06 4.10 4.13 4.16 4.19 4.22 4.24 4.26 4.29 4.31 4.32 434 4.36 
43 3.9S 4.00 4.05 4.09. 4.12 4.15 4.18 4.21 4.23 4.25 4.27 4.29 4.31 433 4.35 
44 3.94 3.99 4.04 4.08 4 11 4.14 4.17 4.20 4.22 4.24 4.26 4.28 4.30 4.32 4.33 
45 3.93 3.98 4.03 4.07 4.10 4.13 4.16 4.19 4.21 4.23 4.25 4.27 4.29 4.31 4.32 
46 3.93 3.98 4.02 4.06 4.09 4.12 4.15 4.18 4.20 4.22 4.24 4.26 4.28 4.30 4.31 
47 3.92 3.97 4.01 4.05 4.08 4.11 4.14 4.17 4.19 4.21 4.23 4.25 4.27 4.29 4.30 
48 3.91 3.96 4.00 4.04 4.07 4.11 4.13 4.16 4.18 4.20 4.22 4.24 4.26 428 4.29 
49 3.90 3.95 4.00 4.03 4.07 4.10 4.12 4.15 4.17 4.20 4.22 4.23 4.25 4 27 4.29 
50 3.90 3.95 3.99 4.03 4.06 4.09 4.12 4.14 4.17 4.19 4.21 4.23 4.24 4 26 4.28 
60 3 84 3.89 3.93 3.97 4.00 4.03 4.05 4.08 4.10 4.12 4.14 4.16 4.18 4 19 4.21 
70 3.80 385 3.89 3.93 3.96 3.98 4.01 4.03 4.06 4.08 4.09 4.11 4.13 4.14 4.16 
80 3.78 382 3.86 3.89 3.93 3.95 3.98 4.00 4.02 4.04 4.06 4.08 4.09 4.11 4.12 
90 3.75 3.80 3.84 3.87 3.90 3.93 3.95 3.98 4.00 4.02 4.03 4.05 4.07 4.08 4.10 
100 3.74 3 78 3 82 3 85 388 3.91 3.93 396 3 98 4.00 4.01 4.03 4.05 4 06 4 08 
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ABSTRACT 

The occurrence of low level hite of volatile organic priority pollutant compounds 
is statistically modeled as a Poisson process. Methods are developed to estimate 
the mean of the Poisson distribution for a random sample of volatile organic mea
surements as well as 99% prediction limits and 99% tolerance limits. The prediction 
limits provide an interval estimate that will include values obtained for the next 
k future measurements baaed on a sample of n previous measurements with 99% 
confidence. The tolerance limits provide an interval estimate for the n previous 
measurements that will contain 99% of the population of background measurements 
with 95% confidence. These methods are illustrated with measurements obtained 
from 61 field blanks, 56 trip blanks, and 162 samples obtained from 29 upgradient 
wells. Both prediction and tolerance limits yielded extremely similar results in all 
three examples. 



1 INTRODUCTION 

^ The current re^atory approach to ^ound-water monitoring at hazardous waste 
^ disposal facilities relies on "indicator parameters" to establish the need for more ex> 

tensive characterization of ground-water monitoring samples. The critical assump
tion underlying this strategy, is that the selected indicator parameters, pH, specific 
conductance (SO), total organic carbon (TOG), and total organic halogen (TOX) 
reflect levels of four major priority pollutant groups (volatiles, base/neutrals, acid 

^ extractables, and pesticides). If these four indicator parameters did serve as rea
sonable surrogates for the extensive list of priority pollutant compounds, statistical 
monitoring of these four compounds could indicate when analysis of the more ex
tensive list was required. Based on a study of 350 CERCLA and RCRA sites and 
over 1000 elements and compounds, Plumb (1987) has demonstrated that increases 
in these four indicator parameters are rarely accompanied by increases in the levels 
of priority pollutant compounds. In fact, the concordance rates were only 10% for 

I TOG, 16% for TOX, 38% for pH, and 38% for SC. In contrast, use of the 32 volatile 
i organic priority pollutant compounds (VOC) as indicator parameters produced a 
' concordance rate of 80%, and the correlation between the number of detected VOCs 
I and the total number of priority pollutant compounds detected was r = .97 (t.e., 

VOCs accounted for 94% of the variation in the total number of priority pollutant 
compounds detected). In fact, 49 out of the top 50 detected contaminants were ei
ther VOCs or discrete pairs of VOCs (e.g., benzene and chloroform detected in the 
same scan). This finding also holds for 97 out of the top 100 contaminants and 139 
out of the top 150 contaminants. These results taken as a whole, clearly indicate the 
superiority of VOCs as indicator parameters relative to the current use of pH, SC, 
TOC, and TOX. 

Although VOCs may provide a major improvement over the previous indicator 
parameters, they are far more challenging from a statistical perspective. For exam
ple, Hurd (1987) has shown that low level "hits" of VOCs are found in approximately 
5% of trip blanks, field blanks, and clean upgradient wells. Inspection of the fre
quency distributions for field blanks, trip blanks, and clean upgradient wells exhibit 
virtually identical patterns (see Table 1). Similarly, when compared to downgradi-
ent data, the same low level hit distribution observed in blanks and upgradient data 
is found; however, in the case of downgradient wells a second elevated component 
distribution is also observed (see Table 1). This elevated component distribution, 
presumably refiects those values obtained from contaminated wells. Simple inspec
tion of Table 1 suggests that low level "hits" are common in the O-40 pfh range, 
whereas, the contaminant distribution begins between 50 and 100 ppb. 

What should be immediately obvious from Table 1 is that while VOCs are de-
I tected in background measurements, their frequency of detection classifies them as 
j rare events. In light of this, it will take a considerable amount of monitoring to es

tablish a site-specific background that is suitable for statistical predictions of limits 
for future downgradient measurements. 
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TABLE 1 

Frequency Distributions for Field Blanks, 
Trip Blanks, Clean Upgradient Wells, 

and Downgradient Wells 

Field Ikip Upgradient Downgradient 
. ppb Blanks Blanks Wells Wells 

n % n % n % n % 
. ND 1985 (94%) 1777 (96%) 4981 (93%) 6023 (87%) 
lO-lO 43 (2%) 42 (2.2%) 130 (2.4%) 296 (4.3%) 
11-20 74 (3.5%) 28 (1.5%) 243 (4.5%) 320 (4.6%) 
21-30 4 (0.2%) 2 (0.1%) 12 (0.2%) 39 (0.6%) 

>1-40 1 (0.05%) 3 (0.2%) 6 (0.1%) 28 (0.4%) 
:41-50 1 (0.05%) 0 1 (0.01%) 16 (0.2%) 
J51-100 0 1 (0.05%) 1 (0.01%) 49 (0.7%) 
aO 1-500 0 0 0 59 (0.9%) 

500- 0 0 0 93 (1.3%) 
# of scans 61 56 162 223 

ND= not detected 

2 STATISTICAL PROCEDURES 

2.1Prediction Limits for a Normal Distribution 

Inspection of the data in Table 1 suggests several statistical approaches. Perhaps 
thesimplest procedure, is to ignore the non-detected values and compute the mean 
and standard deviation of only those values that were, in fact, detected. Given the 
long right tail of the frequency distributions in Table 1, we might first transform the 
data- by taking natural logarithms and compute the mean and standard deviation 
on a logarithmic scale. For example, the mean and standard deviation for the 123 
detected field blanks is 2.78 ± 0.37, for the 76 detected trip blanks is 2.67 ± 0.47, 
and for the 393 detected values from the sample of 29 upgradient wells is 2.80 ± 
0.3L< Given these sample estimates, we may compute prediction limits (Hahn, 1969; 
DaUya and Guttman, 1982; Gibbons, 1987) that will contain all of the next k VOC 
measurements with 99% confidence. In the present context k represents the number 
of dETwngradient monitoring wells. For example, if we wished to obtain a limit value 
that'would include the next single observation, assuming that we had estimated j/iog 
and iiog from the sample of field blanks in Table 1, we would apply the equation: 

•? e*P{yioi + Vl + l/n 'loi) 

whiifii in this case would yield: 



exp{2.78 + yjl + 1/123 2.37 (0.37)} = 38.88 

or 39 ppb. Simii&rly, the 99% prediction limit based on trip blanks would be: 

exp{2.67 + ^1 + 1/76 2.38 (0.47)} = 44.52 

or 45 ppb. Finally, the 99% prediction limit based on the 29 clean upgradient wells 
would be: 

exp{2.80+y'l + 1/323 2.33 (0.38)} = 39.92 

or 40 ppb. These findings confirm what is evident from the frequency distributions 
in Table 1, namely, it is rare to find a VOC above 40 ppb in trip blanks, field blanks, 
or clean upgradient wells. 

Statistically, there are two unattractive features of what has just been presented. 
First, in terms of our estimates for the sample of upgradient wells, the sample stan> 
dard deviation is a biased estimate of the population parameter ff, unless we assume 
that temporal and spatial variability are equivalent. Given that VOCs are not nat
urally occurring constituents of ground water, this may be a reasonable assumption; 
however, a more statistically rigorous approach would be to compute the total vari
ance V(z,';), where z,'y is the measurement on well i for monitoring event j using 
a random effects analysis of variance model (see Winer 1971, page 360). Details 
for obtaining unbiased estimates of a in the context of ground-water monitoring are 
described by Gibbons (1987) and Starks (1986). 

Second, it is difficult to justify simply ignoring those values that are not detected 
in computing estimates of n and a. Alternate procedures for estimating the mean and 
variance of a "censored" normal distribution (Cohen, 1961) or "censored" lognormal 
distribution (Aitchison, 1955) are available, however, these estimates are generally 
inappropriate for background samples in which only 5% of the data are actually 
detected. In the following section, a model that incorporates both detected and 
non-detected values is presented. 

2.2 The Foisson Distribution 

In 1837 Poisson published the derivation of a distribution that bears his name. 
Foisson's approach was to derive a distribution for a series of independent events 
in which the number of trials was large, the probability of the occurrence of the 
outcome was small and the probability remained constant over trials. In the classic 
illustration of the Poisson distribution, Bortkiewicz (1898) considered the number 
of deaths from being kicked by mules, per annum, in the Prussian Army Corps. 
In this case, the probability of death from this cause was small and the number 
of soldiers exposed to risk was large. "Student" (W.S. Gosset) in 1907, used the 
Poisson distribution to represent the number of particles falling in a small area when 
a large number of areas are spread at random over a surface. Similarly, Rutherford 
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tmd Geiger (1910) used the Poisson distribution to model vaxi&tions in the number 
of particles emitted by a radioactive source per unit time. 

In more recent years, the Poisson distribution has been used to characterize rare 
events such as suicide rates and number of mutated cells on plates containing 10^ 
cells. 

In the context of ground-water monitoring two applications of the Poisson dis
tribution suggest themselves. First, the number of "hits" out of a large number of 
VOC measurements could be modeled by the Poisson distribution (see Silver, 1986). 
Second, we might consider the molecule the unit of observation and postulate that 
the number of molecules of a particular compound out of a much larger number of 
molecules of water is the result of a Poisson process. For example, we might consider 
12 ppb of benzene to represent a count of 12 units of benzene for every billion units 
examined. In this context, Poisson's approach is justified in that the number of 
units (ie., molecules) examined is large and the probability of the occurrence (i.e., 
a molecule being classified as benzene) is small. 

As an illustration of the Poisson distribution consider the data for field blanks 
in Table 1. First, let us examine the question of, on average, how many detected 
compounds can be expected to occur per seem of 32 compounds. The probability of 
a scan with exactly i detected compounds is: 

/(X.M) = ^ -e 
x! 

M 

1 = 0,1,2,... 
e = 2.718 

The term n is the mean of the Poisson distribution, that is: 

1=0 

for which the sample mean is the unbiased estimator, that is: 

N 
A = « = ̂  i,/n 

«=i 

For example, the probability of a sample with no detected compounds is: 

/(0,x) = e-« 

and the probability of a sample with 3 detected compounds is: 



The expected number of samples with 3 detected compounds is, therefore, n /(3,£), 
where n is the number of samples. 

Turning to our example of field blanks in Table 1, 123 detections are reported 
for 61 scans, therefore, i = 123/61 or 2.02 detections per scan. The probability of a 
sample with 5 detected compounds is therefore: 

/(5,2.02) = = 0.037 
51 

and we would expect 6I(.037) = 2.26 out of 61 samples to have 5 detected com
pounds. Similarly, the probability of 5 detected compounds is /(5,1.36) = 0.01 for 
trip blanks and /(5,2.42) = 0.06 for the sample of 29 upgradient wells. 

Although this extunple nicely illustrates the use of the Poisson distribution, it says 
nothing about the concentration of individual detected compoimds. For example, 4 
compounds detected at 10 ppb would provide exactly the same probability estimate 
as 4 compounds detected at 1 ppml 

Second, let us examine the case in which the molecule is the unit of observation. 
Returning to the field blank example, we find 2120 ppb out of a total of 61 samples, 
therefore, £ = 2120/61 or 34.75 ppb per sample. The probability of a sample with 
exactly 40 ppb is therefore: 

2.3 Poisson Tolerance Limits 

One possible decision rule that can be generated from the Poisson distribution is 
to compute a limit value that wUl contain 99% of the previous background mea
surements with 95% confidence. Individual new downgradient sample values might 
then be informally compared to this tolerance limit. However, this comparison does 
not, in and of itself, constitute a statistical test of the null hypothesis that the new 
observation was drawn from the same distribution as the previous samples. 

The uniformly most accurate upper tolerance limit for the Poisson distribution is 
given by Zacks (1970). The derivation begins by obtaining the cumulative probability 
that a or more occurrences will be observed: 

tsa 

which can be computed as 

P{a,^) = p[x^[2a + 2]>2tM) 

where x'[Tf] designates a chi-square random variable with i degrees of freedom. This 
relationship between the Poisson and chi-square distribution was first described by 
Hartley and Pearson (1950). Given n independent and identically distributed Poisson 
random variables {i.e., one count per sample), the sum 
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1 = 1 

also haa a Poiason distribution. 
Substituting Tn for /i we can find the value for which the cumulative probability 

is 99%, that is; 

«.»(r,) = ̂ *i.I2rn + 2| 

The 99% upper tolerance limit is therefore: 

P~^(a; /f.w(r„)) = least non-negative integer j such that 

xl[2j + 2\>2K.w{T„) 

where a is the required confidence level, 
say, 95% 

For example, in the previous field blank data set, we observed 123 detections out 
of 61 VOC scans, therefore, Tn = 123 and n = 61. The cumulative 99% probability 
point is^: 

^M(123) = ^;^y2(123) + 2] 

302 = T:;:; = 2-48 
122 

The 99% upper tolerance limit is obtained by finding the smallest non-negative 
integer j such that: 

X'O5[2; +2] >2(2.48) 

Inspection of steindard chi-square tables (extracted below for j = 3 to 6) reveals that 
the value of j that satisfies this equation is 5. 

J Xn8[2j + 2 
3 2.73 
4 3.94 

. 5 5.23 
I 6 6.57 
i 

'Probability pointi of the chi-iqaare diitributioti were obtained mine the Pelser and Pratt ap
proximation deecribed by Maindonald (1984) page 294. 



Therefore, the P~^(0.95; A",M(123)) upper tolerance limit is 5 compounds per scan. 
For trip blanks ^^.99(76) = 1.76 therefore j = 4 = = 3.94 > 2(1.76) and 
the upper tolerance limit is 4 detected compounds per scan. Finally, for upgradient 
wells 1^.99(393) = 2.72 and the upper tolerance limit is 6 compounds per scan (t.e., 
X^05[2(6) T 2] = 6.57, which is the smallest value of j that produces a chi-square 
value greater than 2(2.72) ~ 5.44). 

Turning to the second case in which the molecule u the unit of observation, we 
obtain for field blanks, 

X.»(2120) = i*'»l2(2120)+21 

= 36.52 

and find that j = 46 satisfies the equation 

X'O5[2(46) + 21>73.05 

In this case, the value of j represents the total number of parts per billion detected 
in an entire volatile organic scan, that is, no more than 46 ppb per scan. The 99% 
tolerance limit for trip blanks was 32 ppb and the upper 99% tolerance limit for the 
sample of 29 upgradient wells was 55 ppb. 

2.4 Poisson Prediction Limits 

The previously described tolerance limits provide interval estimates that contain a 
specified proportion of the population of background measurements with a certain 
level of confidence. A somewhat more appropriate interval estimate for the purpose of 
ground-water monitoring is a prediction limit which specifies an interval computed 
from n previous measurements that will contain k future measurements. In this 
context the n previous measurements are either a series of site-specific scans or 
the trip blank and field blank measurements reported in Table 1, and the k future 
measurements refer to the observations obtained on the next monitoring event at k 
downgradient wells. 

Cox and Hinkley (1974) consider the case in which y has a Poisson distribution 
with mean Having observed y their goal is to predict y* which has a Poisson dis
tribution with mean eft where e is a known constant. In the context of ground-water 
monitoring y is the number of events observed in n previous samples, and y* is the 
number of events observed in a single future sample, therefore, c s 1/n. Following 
Cox and Hinkley (1974) we develop a prediction limit using, as an approximation, 
the fact that the left side of: 

( . '(i + y-))' /(c{y + v-)\ , 
r (1 + c) j /l(i + c)> j 



is approximately a standard normal deviate, therefore, the 100(1 - a)% prediction 
I limit for y' is formed from Student's t-distribution. Upon solving for y' the upper 

limit value is found aa the positive root of the quadratic equation: 

I _ 2cy + t^e + \/(-2cv - t'c)' - 4[(cy)^ - t^cy] 

I which after a bit of algebra simplifies somewhat to: 
i ^ 

, y* = cy + Y + tcv^y(l + 1/c) + 

^ For example, applying this equation to the number of detected field blanks in Table 
1 yields y = 123, n = 61, and t(6o,.oil = 2.39; therefore, the 99% upper prediction 
limit is: 

i 

= 5.47 detections per scan. 
i 
1 When applied to the number of detected values for trip blanks we have y = 76, 

n = 56, and = 2.40 which yields a 99% prediction limit of 4.23 detections 
per scan. Similarly, for upgradient wells we have y =: 393, n = 162, and t[iei,.oi) ~ 
2.35 which yields the 99% prediction limit for the next single measurement of 6.11 
detections. These results are identical to the previously estimated tolerance limits 
which yielded limit values of 5, 4, and 6 for field blanks, trip blanks, and upgradient 
wells, respectively. 

Turning to the molecular approach, we may simply substitute previously defined 
values for y, such that we obtain for field blanks (y = 2120) a 99% upper prediction 
limit of 49 ppb per scan, for trip blanks (y = 1260) a 99% upper prediction limit of 
34 ppb per scan, and for upgradient wells (y = 6910) a 99% upper prediction limit of 
58 ppb per scan. Again, these prediction limit values are extremely similar to their 
corresponding tolerance limit values of 46 ppb, 32 ppb, and 55 ppb, respectively. 

The previous prediction limits can only be used to obtain a limit value that will 
include a single future meuurement. A simple yet conservative approximate method 
for obtaining a limit value that will contain the next k future measurements, where 
k is the number of downgradient wells, can be obtained by substituting a/fc) for 
^[n-i,a| previous equations. This method of obtaining prediction intervals is 

1 based on the Bonferroni inequality (Miller, 1966) and has been shown to be satisfac-
tory for practical purposes in computing normal prediction limits by Hahn (1969). 
Tables 2-4 provide values of t[n-i,a/k] fo^ previous sample sizes of n = 4 to 100 and 
future samples of size 1 to 100, using the algorithm provided by Maindonald (1984). 

The method developed for computing Poisson prediction limits is approximate 
f due to the previously described normality assumption which leads to use of Student's 

(-distribution. These estimates should be adequate for practical purposes and their 

f 
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similarity to the uniformly moat accurate Poiason tolerance limita is strong support 
for this claim. Exact 99% prediction limits for the Poiaaon distribution do not appear 
to have been published in the statistical literature, although they may be obtained 
using Bayesian methods for interval estimation (Guttman, 1970). This derivation is 
beyond the scope of the present paper; however, work on this problem is currently 
under way. 

3 SUMMAB.Y 

Volatile organic compounds are detected at low levels in trip blanks, field blanks, 
and clean upgradient wells. Inspection of the frequency distributions for these three 
sets of data clearly reveals the characteristic shape of a Poisson distribution. In 
contrast, similar data for a large sample of downgradient wells yields a much different 
frequency distribution which appears to be a mixture of two processes; one of low 
level hits, sinular to that observed in blanks and upgradient wells, and a second 
elevated component distribution that probably represents contamination. 

In this paper, interval estimates have been derived which a) contain a specified 
proportion of the background measurements with a given level of confidence (t.e., a 
tolerance limit), and b) allow us to predict the maximum allowable value of a series 
of future measurements obtained from one or more downgradient wells, based on the 
results of n previous measurements (i.e., a prediction limit). These interval estimates 
have been constructed both for the absolute number of detected compounds and for 
their concentration, which is measured in terms of the total number of detected parts 
per billion per volatile organic scan. 

Application of these estimates to actual volatile organic datasets revealed re-
markably consistent results. In the sample of field blanks, we find that no more 
than 5 detected compounds in a single scan are permissible and that the number 
of detected parts per billion for the entire scan cannot exceed 49 ppb. In terms of 
trip blanks, the results are somewhat lower (t.e., 4 compounds and 34 ppb detected 
per scan) and slightly higher for upgradient wells (t.e., 6 compounds detected per 
scan at no more than a total of 58 ppb). Interestingly, if we had simply computed 
normal prediction limits on only those measurements that were detected, we would 
have obtained 99% upper limit values around 40 ppb for all three datasets. 

In addition to the methods outlined here, alternative strategies are also available. 
As previously mentioned, exact 99% prediction intervals could be developed using 
Bayesian methods. Work in this area is currently under way. Alternatively, we might 
consider estimates based on a censored Poisson distribution (Cohen, 1954)'. In the 
methods previously described, non-detects are assigned a value of zero. This is not 
strictly correct. Values below a method detection limit represent censored or missing 
data. We know the proportion of the sample that is missing but we do not really 
know that their values are zero. Methods for estimating the mean of the Poisson 
distribution when the sample is restricted, as in the case of method detection limits, 
may also prove useful in the analysis of volatile organic data. 

' W« sre ETSteful to sn uonrmoui raviawtr for lagguting this spproach. 
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TABLE 3 

VALUES or t FOR OBTAINING ONE-SIDED 

09% PREDICTION L&IITS FOR k ADDITIONAL 

SAMPLES GIVEN A BACKGROUND SAMPLE OF SIZE n 

Prtvioui 
n 1 2 3 4 5 

Number of niv mtMuraiiMnt* (k) 
6 7 8 9 10 11 12 13 14 15 

4 4.S4 5.84 5.83 6.31 6.70 7.03 7J1 7.86 7.79 8.00 8.18 8.36 8.52 8.68 8.82 
5 3.78 4.60 4.82 5.17 5.45 5.68 5J8 6.06 6.21 6.36 6.49 6.61 6.73 6.83 6.93 
6 3.37 4.03 4.29 4.57 4.79 4.97 5.13 5.27 5.40 5.51 5.61 5.71 6.79 8.88 5.95 
7 3.14 3.71 3.97 4.20 4.39 4.55 4.68 4.80 4.90 5.00 5.08 5.16 6.23 5.30 5.37 
8 2.99 3.50 3.75 3.96 4.13 4.26 4J8 4.48 4.57 4.66 4.73 4.80 4.86 4.92 4.98 
9 2.90 3.36 3.59 3.79 3.94 4.06 4.17 4.26 4M 4.42 4.48 4.55 4.60 4.66 4.71 
10 2.82 3.25 3.48 3.66 3.80 3.91 4.01 4.10 4.17 4.24 4.30 4.36 4.41 4.46 4.50 
11 2.76 3.17 3.39 3 56 3.69 3.80 3.89 3.97 4.04 4.10 4.16 4.21 4.26 4.31 4 35 
12 2.71 3.10 3.32 3 48 3.60 3.71 3.79 3.87 3.93 3.99 4.05 4.10 4.14 4.19 4.23 
13 2.68 3.05 3.26 3.42 3.53 3.63 3.71 3.79 3.85 3.91 3.96 4.00 4.05 4.09 4.13 
14 2.65 3.01 3.21 3.36 3.48 3.57 3.65 3.72 3.78 3.83 3.88 3.93 3.97 4.01 4.04 
15 2.62 2.97 3.17 3.32 3.43 3.52 3.60 3.66 3.72 3.77 3J2 3.86 3.90 3.94 3.97 
16 2.60 2.94 3.14 3.28 3.39 3.48 3.55 3.61 3.67 3.72 3.77 3.81 3.85 3.88 3.92 
17 2 58 2.92 3.11 3.25 3.35 3.44 3.51 3.57 3.63 3.68 3.72 3.76 3.80 3.83 3.87 
18 2.57 2.90 3.08 3.22 3.32 3.40 3.47 3.54 3.59 3.64 3.68 3.72 3.76 3.79 3.82 
19 2.56 2 88 3.06 3.19 3.29 3.38 3.44 3.50 3.56 3.60 3.65 3.68 3.72 3.75 3.78 
20 2.64 2 86 3.04 3.17 3.27 3.38 3.42 3.48 3.83 3.57 3.62 3.65 3.69 3.72 3.75 
21 2.53 2.84 3.02 3.15 3.25 3.33 3J9 3.45 3.50 3.55 3.59 3.62 3.66 3.69 3.72 
22 2.52 2.83 3.01 3.13 3.23 3.31 3J7 3.43 3.48 3.52 3.56 3.60 3.63 3.66 3.69 
23 2.51 2.82 2.99 3.12 3.21 3.29 3J5 3.41 3.46 3.50 3.54 3.88 3.61 3.64 3.67 
24 2.50 2.81 2.98 3.10 3.20 3.27 3.34 3.39 3.44 3.48 3.52 3.56 3.59 3.62 3.65 
25 2.49 2.80 2.97 3.09 3.18 3.26 3J2 3.37 3.42 3.46 3.50 3.54 3.57 3.60 3.63 
26 2.48 2.79 2.96 3.08 3.17 3.24 3J0 3.36 3 41 3.45 3.49 3.82 3.55 3.58 3.61 
27 2.48 2.78 2.95 3.07 3.16 3.23 3.29 3.34 3J9 3.43 3.47 3.50 3.54 3.56 3.59 
28 2.47 2.n 2.94 3.06 3.15 3.22 3.28 3.33 3.38 3.42 3.46 3.49 3.52 3.55 3.58 
29 2.47 2.76 2.93 3.05 3.14 3.21 3.27 3.32 3.37 3.41 3.44 3.48 3.51 3.54 3.56 
30 2.46 2.76 2.92 3.04 3.13 3.20 3.26 3.31 3J8 3.39 3.43 3.46 3.49 3.52 3 55 
31 2.46 2.75 2.91 3.03 3.12 3.19 3.25 3.30 3.34 3.38 3.42 3.45 3.48 3.51 3 54 
32 2.45 2.74 2.91 3.02 3.11 3.18 3.24 3.29 3.33 3.37 3.41 3.44 3.47 3.50 3.53 
33 2.45 2.74 2.90 3.01 3.10 3.17 3.23 3.28 3J2 3.36 3.40 3.43 3.46 3.49 3.51 
34 2 44 2.73 2.90 3.01 3.09 3.16 3.22 3.27 3.32 3.36 3.39 3.42 3.45 3.48 3.50 
35 2 44 2.73 2.89 3.00 3.09 3.16 3.21 3.26 3J1 3.35 3.38 3.41 3.44 3,47 3.50 
36 2.44 2.72 2.88 3.00 3.08 3.15 3.21 3.26 3.30 3.34 3J7 3.41 3.43 3.46 3.49 
37 2.43 2.72 2.88 2.99 3.07 3.14 3.20 3.25 3.29 3.33 3.37 3.40 3.43 3.45 3.48 
38 2.43 2.72 2.87 2.98 3.07 3.14 3.19 3.24 3.29 3.32 3J6 3.39 3.42 3.45 3.47 
39 2 43 2.71 2.87 2.96 3.06 3.13 3.19 3.24 3.28 3.32 3.35 3.38 3.41 3.44 3.46 
40 2.43 2.71 2.87 2.98 3.06 3.13 3.18 3.23 3.27 3.31 3J6 3.38 3.41 3.43 3 46 
41 2.43 2.70 2.86 2.97 3.05 3.12 3.18 3.23 3.27 3.31 3.34 3.37 3.40 3.43 3.45 
42 2.42 2.70 2.86 2.97 3.05 3.12 3.17 3.22 3.26 3.30 3.33 8.37 3.39 3.42 3.44 
43 3.42 2.70 2.85 2.96 3.05 3.11 3.17 3.22 3.26 3.30 3.33 3.36 3.39 3.41 3.44 
44 3.42 2.69 2.85 2.96 3.04 3.11 3.16 3.21 3.25 3.29 3.32 3.38 3.38 3.41 3.43 
46 2.41 2.69 2.85 2.96 3.04 3.10 3.16 3.21 3.25 3.29 3J2 3.35 3.38 3.40 3.43 
46 2.41 2.69 2.84 2.95 3.03 3.10 3.15 3.20 3.24 3.28 3J1 3.34 3.37 3.40 3.42 
47 3.41 2.60 2.84 2.95 S.OS 3.10 3.15 3.20 3.24 3.38 3.31 3.34 3.37 3.39 3.42 
48 2.41 2.68 2.84 2.95 3.03 3.09 3.15 3.19 3.24 3.27 3J1 3.34 3.36 3.39 3 41 
49 2.41 2.68 2.84 2.94 3.02 3.09 3.14 3.19 3.23 3.27 3J0 3.33 3.36 3.38 3.41 
50 2.40 2.68 2.83 2.94 3.02 3.09 3.14 3.19 3.23 3.26 3M 3.33 3.35 3.38 3.40 
60 2.39 2.66 2.81 2.92 3.00 3.06 3.11 3.16 3.20 3.23 3.27 3.30 3.32 3.35 3.37 
70 2.38 2.65 2.80 2.90 2.98 3.04 3.09 3.14 3.18 3.21 3.24 3.27 3.30 3.32 3.34 
80 2.37 2.64 2.79 2.89 2.97 3.03 3.08 3.12 3.16 3.20 3.23 3.26 3.28 3.31 3.33 
90 2.37 2.63 2.78 2.88 2.96 3.02 3.07 3.11 3.15 3.18 3.21 3.24 3.27 3.29 3.31 
100 3.36 2.63 2.77 2.87 2.95 3.01 3.06 3.10 3.14 3.17 3.20 3.23 3.26 3.28 3.30 

F»etor = '(B-i.J--a/*) 
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TABLE 3 

VALUES OF t FOR OBTAINING ONE-SIDED 

W* PREDICTION LIMITS FOR k ADDITIONAL 

SAMPLES GIVEN A BACKGROUND SAMPLE OF SIZE n 

Numbtr e( n«w maMurmtnti (k) 
n 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
4 8.96 9.09 9.21 9.33 9.44 9.54 9.66 9.75 9.84 9.93 10.02 10.11 10.19 10.27 10.35 
5 7.03 7.11 7.20 7.28 7.36 7.43 7.50 7.57 7.63 7.70 7.76 7.82 7J7 7.93 7.98 
6 6.03 6.10 6.16 6.22 6.28 6A4 6.39 6.44 6.49 6.54 6.59 6.63 6.68 6.72 6.76 
7 5.48 5.54 5.59 5.64 5.68 5.73 5.77 5.81 5.85 5.89 5.93 SM 6O0 6.03 
8 5.03 5.08 5.13 5.17 5.21 5.25 5.29 5.33 5.37 5.40 5.43 5.46 5.49 5.82 5.55 
9 4.7S 4.80 4.84 4.88 4.92 4.95 4.99 5.02 5.05 5.06 5.11 5.14 5.16 5.19 5.22 

10 4.59 4.62 4.66 4.69 4.73 4.76 4.79 4 82 4.84 4.87 4.90 4.92 4.94 4.97 
11 4.39 4 42 4 46 4.49 4.52 4.56 4.58 4.61 4.64 4.66 4.69 4.71 4.73 4.76 4.78 
12 4.30 4 S3 4.36 4.39 4.42 4.45 4.47 4.50 4.52 4.54 4.57 4.59 4.61 4.63 
13 4.19 4 23 4.25 4.28 4.31 4.34 4.36 4.38 4.41 4.43 4.45 4.47 4.49 4.81 
14 4.08 4 11 4.14 4.17 4.19 4.22 4.24 4.27 4.29 4.31 4.33 4.35 4A7 449 4.41 
15 4.04 4.07 4.09 4.12 4.14 4.17 4.19 4.21 4.23 4.25 4.27 4.29 441 4.32 
16 3.98 4.00 4.03 4.06 4.08 4.10 4.12 4.14 4.16 4.18 4.20 4J2 444 4.25 
17 3.90 3.92 3.95 3 98 4.00 4.02 4.05 4.07 4.09 4.11 4.12 4.14 4.16 4.17 4.19 
18 3.88 3.91 3.93 3.95 3.98 4.00 4.02 4.04 4.05 4.07 4.09 4.11 4.12 4.14 
19 3.84 3.86 3.89 3.91 3.93 3.95 3.97 3.99 4.01 4.03 4.04 4.06 448 4.09 
20 3.78 3.80 3 83 3.85 3.88 3.90 3.92 3.94 3.95 3.97 3.99 4.00 4.02 444 4.05 
21 3.75 3.77 3.80 3.82 3.84 3.86 3.88 3.90 3.92 3.94 3.95 3.97 3.98 440 4.01 
22 3.72 3.75 3.77 3.79 3.81 3A3 3.85 3.87 3.89 3.91 3.92 3.94 3.95 3.97 3.98 
23 3.70 3.72 3.74 3.77 3.79 3.81 3.83 3.84 3.86 3.88 3.89 3.91 3.92 3.94 3.95 
24 3.70 3.72 3.74 3.76 3.78 3.80 3.82 3.84 3.85 3.87 3.88 3.90 3.91 3.93 
25 3.68 3.70 3.72 3.74 3.76 3.78 3.80 3.81 3.83 3.85 3.86 3.87 349 3.90 
26 3.63 3.66 3.68 3.70 3.72 3.74 3.76 3.78 3.79 3.81 3.82 3.84 3.85 3.87 3.88 
27 3.64 3 66 3.68 3.70 3.72 3.74 3.76 3.77 3.79 3.80 3.82 3.83 3.85 3.86 
28 3.60 3.62 3.65 3.67 3.69 3.71 3.72 3.74 3.76 3.n 3.79 3.80 341 3.83 3.84 
29 3.61 3.63 3.65 3.67 3.69 3.71 3.72 3.74 3.76 . 3.77 3.78 3.80 3.81 3.82 
30 3.60 3.62 3.64 3.66 3.68 3.69 3.71 3.73 3.74 3.76 3.77 3.78 340 3.81 
31 3.56 3.58 3.60 3.62 3.64 3.66 3.68 3.70 3.71 3.73 3.74 3.75 3.77 3.78 3.79 
32 3.57 3.59 3.61 3.63 3.65 3.67 3.68 3.70 3.71 3.73 3.74 3.75 3.77 3.78 
33 3 56 3.58 3.60 3.62 3.64 3.65 3.67 3.69 3.70 3.72 3.73 3.74 3.75 3.77 
34 3.55 3.57 3.59 3.61 3.63 3.64 3.66 3.68 3.69 3.70 3.72 3.73 3.74 3.76 
35 3 54 3.56 3.58 3.60 3.62 3.63 3.65 3.66 3.68 3.69 3.71 3.72 3.73 3.74 
36 3.53 3.55 3.57 3.89 3.61 3.62 3.64 3.65 3.67 3.68 3.70 3.71 3.72 3.73 
37 3.50 3.52 3.54 3.56 3.58 3.60 3.61 3.63 3.65 3.66 3.67 3.69 3.70 3.71 3.72 
38 3.52 3.54 3 55 3.57 3.59 3.61 3.62 3.64 3.65 3.66 3.68 3.69 3.70 3.71 
39 3.51 3 53 3.55 3.56 3.58 3.60 3.61 3.63 3.64 3.66 3.67 3.68 3.69 3.71 
40 3.50 3.52 3.54 3.56 3.57 3.59 3.61 3.62 3.63 3.65 3.66 3.67 3.69 3.70 
41 3.49 5.51 3.53 3.55 3.57 3.58 3.60 3.61 3.63 3.64 3.65 3.67 3.68 3.69 
42 3.49 3.51 3.53 3.54. 3.56 3.58 3.59 3.61 3.62 3.63 3.65 3.66 3.67 3.68 
43 3.46 3.48 3.50 3.52 3.54 3.55 3.57 3.58 3.60 3.61 3.63 3.64 3.65 3.66 3.68 
44 3.45 3.48 3.49 3.51 3.53 3.55 3.56 3.58 3.59 3.61 3.62 3.63 3.65 3.66 3.67 
45 3.47 3.49 3.51 3.53 3.54 3.56 3.57 3.59 3.60 3.61 3.63 3.64 3.65 3.66 
46 3.44 3.46 3.48 3.50 3.52 3.54 3.55 3.87 3.58 3.59 3.61 3.62 3.63 3.64 3.66 
47 3.44 3.46 3.48 3.50 3.51 3.53 3.55 3.56 3.58 3.59 3.60 3.61 3.63 3.64 3.68 
48 3.45 3.47 3.49 3.51 3.53 3.54 3.56 3.57 3.58 3.60 3.61 3.62 3.63 3.64 
49 3.43 3.45 3.47 3.49 3.50 3.52 3.84 3.55 3.57 3.58 3.59 8.60 3.62 3.63 3.64 
to 3.43 3.45 3.46 3.48 3.50 3.52 3.53 3.55 3.56 3.57 3.59 3.60 3.61 3.62 3.63 
60 3.41 3.43 3.45 3.46 3.48 3.49 3.51 3.52 3.53 3.55 3.56 3.57 3.58 3.59 
70 3.39 3.40 3.42 3.44 3.45 3.47 3.48 3.49 3.51 3.52 3.83 3.54 3.55 3.56 
to 3.35 3.37 3.38 3.40 3.42 3.43 3.45 3.46 3.47 3.49 3.50 3.51 3.82 3.53 3.54 
90 3.33 3.35 3.37 3.39 3.40 3.42 3.43 3.45 3.46 3.47 3.48 3.50 3.51 3.52 3.53 
100 3.34 3.36 3.38 3.39 3.41 3.42 3.43 3 45 3.46 3.47 3.48 3.49 3.50 3.81 

Factor = Un-i.l -«/*) 



I TABLE 4 

' - VALUES or t TOR OBTAINING ONE-SIDED 

PREDICTION LIMITS FOR k ADDITIONAL 

SAMPLES GIVEN A BACKGROUND SAMPLE OF SIZE n 

i 

Prtvioui 
n 30 35 40 45 50 

Nufflb«r e( n«w nMmiurtintntt (k) 
55 60 65 70 75 80 85 00 95 100 

4 10.35 10.71 11.03 11.32 11.58 11.82 12.04 12.25 12.44 12.62 12.80 12.06 13.11 13.26 13.40 
i . 6 7.98 8.23 8.44 8.64 8.81 8.07 9.12 9.26 9.39 9.51 9.62 9.78 0.83 9.93 10.03 

6 6.76 6.95 7.11 7.26 7.39 7.52 7.63 7.78 7.83 7.92 8.01 8.09 8.1B 8.24 8.31 

t r 6.03 6.19 6.32 6.44 6.55 6.65 6.74 6.82 6.00 6.08 7.05 7.11 7.17 7.23 7.29 
1 5.85 5.68 5.80 5.90 6.00 6.08 6.16 6.23 6.30 6.36 6.42 6.47 6.52 6.57 6.62 

i 9 5.22 5.33 5.43 5.53 5.61 5.68 5.75 5.81 5.87 5.93 5.08 6.03 6.07 6.12 6.16 
10 4.97 5.07 5.17 5.25 5.32 5.39 5.45 5.51 5.56 5.61 5.65 5.70 5.74 5.78 5.82 
11 4.78 4.87 4.96 5.03 5.10 5.16 5.22 5.27 5.32 5.37 5.41 5.45 5.40 5.52 5.56 

f 12 4.63 4.72 4.80 4.87 4.93 4.90 5.04 5.00 5.13 5.17 5.21 5.25 5.29 5.32 5.35 
' 13 4.51 4.59 4.67 4.73 4.79 4.85 4.89 4.94 4.98 6.02 5.06 5.00 5.13 5.16 5.19 
k 

14 4 41 4.49 4.56 4.62 4.68 4.73 4.77 4.82 4.86 4.80 4.03 4.06 4.90 5.02 5.05 
IS 4.32 4.40 4.47 4.53 4.58 4.63 4.67 4.72 4.75 4.79 4.82 4.85 4.88 4.91 4.94 

I 16 4.25 4.33 4.39 4.45 4.50 4.55 4.59 4.63 4.67 4.70 4.73 4.76 4.70 4.62 4.84 
i 17 4.19 4.26 4.33 4.38 4.43 4.48 4.52 4.55 4.59 4.62 4.65 4.68 4.71 4.74 4.76 
1 18 4.14 4.21 4.27 4.32 4.37 4.41 4.45 4.49 4.52 4.56 4.50 4.61 4.64 4.66 4.60 

19 4.09 4.16 4.22 4.27 4.32 4A6 4.40 4.43 4.47 4.50 4.53 4.55 4.58 4.60 4.63 

I 20 4.05 4.12 4.17 4.23 4.27 4A1 4.35 4.38 4.42 4.45 4.47 4.50 4.53 4.55 4.57 
21 4.01 4.08 4.14 4.19 4.23 4.27 4.31 4.34 4.37 4.40 4.43 4.45 4.M 4.50 4.52 1 22 3 98 4.05 4.10 4.15 4.19 4.23 4.27 4.30 4.33 4.36 4.30 4.41 4.44 4.46 4.48 
23 3.95 4.02 4.07 4.12 4.16 4.20 4.23 4.27 4.30 4.32 4.35 4.37 4.40 4.42 4.44 
24 3.93 3.99 4.04 4.09 4.13 4.17 4.20 4.23 4.26 4.29 442 4.34 4.36 4.38 4.41 P 25 3.90 3.96 4.01 4.06 4.10 4.14 4.17 4.21 4.23 4.26 4.29 4.31 4.33 4.35 4.37 
26 3.88 3.94 3.99 4.04 4.08 4.11 4.15 4.18 4.21 4.23 4.26 4.28 4.30 4.32 4.34 
27 3 86 3.92 3.97 4.01 4.05 4.09 4.12 4.15 4.18 4.21 4.23 4.26 4.28 4.30 4.32 
28 3.84 3.90 3.95 3.99 4.03 4.07 4.10 4.13 4.16 4.19 4.21 4.23 4.25 4.27 4.29 

1 29 3.82 3.88 3.93 3.98 4.01 4.05 4.06 4.11 4.14 4.16 4.19 4.21 4.23 4.25 4.27 
30 3.81 3.87 3.91 3.96 4.00 4.03 4.06 4.00 4.12 4.14 4.17 4.19 4.21 4 23 4 25 

i 31 3.79 3.85 3.90 3.94 3.98 4.01 4.05 4.07 4.10 4.13 4.15 4.17 4.10 4.21 4.23 
32 3.78 3.84 3.88 3.93 3.96 4.00 4.03 4.06 4.08 4.11 4.13 4.15 4.17 4.19 4.21 

' 33 3.77 3.82 3.87 3.91 3.95 3.98 4.01 4.04 4.07 4.09 4.12 4.14 4.16 4.18 4.19 
34 3.76 3.81 3.86 3.90 3.94 3.97 4.00 4.03 4.05 4.08 4.10 4.12 4.14 4.16 4.18 
35 3.74 3.80 3.85 3.89 3.92 3.96 3.99 4.02 4.04 4.06 4.09 4.11 4.13 4.15 4.16 
36 3.73 5.79 3.83 3.68 3.91 3.95 3.98 4.00 4.03 4.05 4.07 4.00 4.11 4 13 4.15 
37 3.72 3.78 3.82 3.86 3.90 3.93 3.06 3.09 4.02 4.04 4.06 4.08 4.10 4.12 4.14 
38 3.71 3.77 3.81 3.85 3.89 3.92 3.96 3.98 4.00 4.03 4.05 4.07 4.09 4.11 4.13 
39 3.71 3.76 3.80 3.84 3.88 3.01 3.94 3.97 3.09 4.02 4.04 4.06 4.08 4.10 4.11 
40 3.70 3.75 3.80 3.84 3.87 3.00 3.93 3.06 3.98 4.01 4.03 4.05 4.07 4.09 4.10 
41 3.69 3.74 3.79 3.83 3.86 3J9 3.92 3.95 3.97 4.00 4.02 4.04 4.06 4.08 4.09 
42 3.68 3.73 3.78 3.82 3.85 3.89 3.91 3.94 3.07 3.99 4.01 4.03 4.05 4.07 4.08 
43 3.68 3.73 3.77 3.81 3.85 3J8 3.01 3.03 3.96 3.98 4D0 4.02 4.04 4.06 4.07 
44 3.67 3.72 3.76 3.80 3.84 3.87 3.00 3.02 3.95 3.97 3.09 4.01 4.03 4.05 4.06 
45 3.66 3.71 3.76 3.80 3.83 SM 3.89 3.92 3.94 3.06 3.08 4.00 4.02 4.04 4.06 

f 46 3.66 3.71 3.78 3.79 3.82 3.86 3.88 3.91 3.03 3.96 3.08 4.00 4.01 4.03 4.05 
i 47 3.65 3.70 3.74 3.78 3.82 3J8 3.88 3.00 3.93 3.96 3.07 3.90 4.01 4.02 4.04 i 48 3.64 3.70 3.74 3.78 3.81 3.84 3.87 3.90 3.92 3.94 3.06 3.08 4.00 4.02 4.03 

49 364 3.69 3.73 3.77 3.81 3J4 3.86 3.89 3.91 3.94 3.06 3.07 3.09 4.01 4.03 
f 50 3.63 3.68 3.73 3.77 3.80 3.83 3.86 3.88 3.91 3.93 3.05 3.07 3.09 4.00 4.02 

60 3.59 3.64 3.68 3.72 3.75 3.78 3.81 3.83 3.86 3.88 3.00 3.02 3.03 3.05 3.97 
i 70 3.56 3.61 3.65 3.69 3.72 3.75 3.78 3.80 3.82 3.64 3.86 3.88 3.00 3.01 3.93 

80 3.54 3.59 3.63 3.67 3.70 3.73 3.75 3.78 3.80 3.82 3.84 3.85 3.87 3.80 3.90 

f • 90 3.53 3.57 3.61 3.65 3.68 3.71 3.73 3.76 3.78 3.80 3.82 3.83 3.85 3.87 3.88 
i 100 3.51 3.56 3.60 3.63 3.66 3.69 3.n 3.74 3.76 3.78 3.80 3.82 3.83 3.85 3.86 

Factor = '{n-l.l-o/*) 
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1.0 INTRODUCTION 

This report presents a summary of the groundwater 

assessment program undertaken by SCA Chemical Services, 

Inc. for the RCRA waste management unit (impoundment) at the 

SCA Chemical Services, Inc. Chicago Incinerator Facility. 

The groundwater assessment program was undertaken as a 

result of calculated statistical changes determined in 

accordance with 725.193 of the State of Illinois regulations 

for interim status facilities (35 lAC 725). 

1.1 Site Description 

The SCA Chemical Services, Inc. (SCA) Chicago Inciner

ator Facility is located on and adjacent to a pier at the 

southeastern side of Lake Calumet in southeastern Chicago, 

Cook County, Illinois. The facility includes the inciner

ator process area at the head of Slip 6 and a surface 

impoundment basin approximately midway out on the pier 

between Slips 6 and 8. The pier was built in the late 

1950's and fill for the pier consists of cement fragments, 

masonry rubble, wood and metal scraps, slag, cinders, and 

clay. Prior to SCA's lease of the site from the Chicago 

Regional Port District, the pier was used for several 

waste-related operations, including storage of hazardous 

waste and processing of organic materials in the so-called 

"bio-beds". Numerous lagoons which were constructed for 

those purposes were subsequently cleaned out and backfilled. 

The landfill associated with the clean-up of the lagoons is 

located on the existing pier west of the process water 

basins in accordance with the consent agreement between the 

State of Illinois and the Port Authority. 

Golder Associates 
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The impoundment basin, which consists of four clay-

lined ponds, constitutes a waste management unit for RCRA 

groundwater monitoring purposes. The two eastern ponds, 

referred to in this report as Pond 1 (northern) and Pond 2 

(southern), are used to cool and store process water from 

the air pollution-control system of the hazardous waste 

incinerator. The southwestern pond, referred to as Pond 3, 

receives precipitation runoff from the process area. Sludge 

periodically removed from Ponds 1 and 2 is temporarily 

stored in the northwestern pond, referred to as Pond 4, 

where it is stabilized prior to disposal in an off-site 

hazardous waste disposal facility. 

The pier materials are underlain by Holocene marsh 

deposits and lacustrine silty clay deposits of Wisconsin 

age. The resulting artificial hydrogeologic setting of the 

surface impoundment basin consequently requires a rather 

interesting application of the "uppermost acquifer" concept. 

By strict interpretation of the RCRA regulations, the fill 

itself serves the hydraulic function of the uppermost 

aquifer. Furthermore, because the fill is in hydraulic 

connection with Lake Calumet, this surface-water body would 

be the eventual receptor for any potential seepage from the 

facility. This fact eliminates the need to consider any 

other aquifers which exist at depth (boreholes at the land

fills to the east have encountered at least 40 feet of clay) 

below the clay. 

East of Stoney Island Road and upgradient from the 

site, there are two pre-RCRA landfills. The Illinois 

Environmental Protection Agency has reported that highly 

elevated levels of organic constituents have been measured 

in the groundwater at the landfills ,located to the east of 
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the site. Some of the major organic constituents encount

ered in the landfills and other facilities located east of 

the site are as follows. 

Methylethoxy propanal = 7,500 ug/1 

Benzene = 150 ug/1 

Tetrahydrofuran = 8,400 ug/1 

Phenol sr 1,600 ug/1 

Toluene = 4,300 ug/1 

Methylene chloride = 2,300 ug/1 

1,2-Dichloroethylene = 1,050 ug/1 

Methoxy aliphatic acid esters = 67,000 ug/1 

Since the landfills are located upgradient of the SCA 

Incinerator site, the groundwater geochemistry at the 

incinerator site will be impacted by the existing pre-RCRA 

landfills. 

Goider Associates 
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2. 0 BACKGROUND 

There have been numerous wells installed in the general 

vicinity of the SCA Chicago Incinerator facility over the 

course of activities around the site, and not all wells are 

related to the activities of the incinerator and impoundment 

facilities. 

Four of the G-series wells -- G112B (the nominal up-

gradient well), GllO, GllA, and G113A — on the perimeter of 

the impoundment basin were established as RCRA groundwater 

monitoring wells for the impoundment basin. Sampling of 

these wells began in June 1982, and the requisite quarterly 

samples for defining background water quality were collected 

by late 1983. In February 1984, the first post-background 

sampling of the wells yielded data indicating a statisti

cally significant change in pH had occurred in all wells 

(including the upgradient well) according to analysis by 

Cochran's approximation to the Behrens-Fisher Student's 

t-Test. This statistical test also indicated a significant 

change in specific conductance in well GlllA. Similar 

evaluation of data from a subsequently obtained set of 

water-quality samples "confirmed" that statistically sig

nificant changes had occurred; and in June 1984, SCA 

notified the Illinois Environmental Protection Agency (lEPA) 

of these findings. In July 1984, a proposed groundwater 

quality assessment plan was submitted to the lEPA as re

quired by 40 CFR 265.93(d)(2). Based on comments from the 

lEPA, the assessment plan was revised by SCA and resubmitted 

in September 1984. This revised plan was approved; and with 

its implementation, the SCA Chicago Incinerator Facility was 

placed in the groundwater assessment mode. 
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The initial phase of the groundwater assessment program 

for the SCA Chicago Incinerator Facility was carried out by 

P.E. LaMoreaux St Associates, Inc. (PELA), and results of the 

assessment were presented in the following report: 

a) PELA Report No. 463300-R entitled, "Hydrologic 
Assessment and an Evaluation of Water Quality at 
the SCA Chemical Services, Inc. Chicago Incinerator 
Facility, Chicago, Illinois," dated August 30, 
1985. 

Although contamination attributable to the impoundment basin 

was not confirmed, two additional investigations were 

carried out at the site as a result of recommendations made 

by PELA. 

In September 1985, a geophysical investigation of the 

area of the pier between Slips 6 and 8 was carried out by 

Hydro-Search, Inc. (HSI). The area covered by the geophysi

cal survey extended from approximately 200 feet west of the 

process water impoundment basin to the easterly boundary of 

the site, and did not include the area physically occupied 

by the incinerator. The purpose of this investigation was 

to provide approximate information on the extent of a 

chloride-rich plume of process water that had leaked from 

plant-to-cooling pond pipelines. The results of this 

investigation were presented in the following report: 

b) Hydro-Search, Inc. Report No. 1546 entitled, 
"Geophysical Investigation, SCA Chicago Incinerator 
Facility, Chicago, Illinois," dated September 16, 
1985. 

In addition to the above, Colder Associates, Inc. (GAI) 

was retained to carry out an assessment of the existing data 

and a further hydrogeolcgic assessment of the area in the 
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immediate vicinity of the waste management unit. Results of 

the investigation and evaluation carried out by GAI were 

presented in the following report: 

c) Colder Associates Report No. 853-2054 entitled, 
"Results of Hydr0geo 1 ogic Investigation, SCA 
Chicago Incinerator Facility, SCA Chemical Ser
vices, Inc., Chicago, Illinois," dated February 
1986. 

This current summary report presents the key findings 

and conclusions of the reports prepared by PELA, HSI, and 

GAI, and provides recommendations for groundwater quality 

monitoring. 

Colder Associates 
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3.0 SUMMARY OF GROUNDWATER ASSESSMENT REPORTS 

The initial phase of the groundwater assessment program 

carried out by PELA included an extensive review of the 

statistical procedures used for analyses of the indicator 

parameter data, together with additional statistical analy

ses of the available data using the Student's t-Test, the 

Mann-Whitney U-test, and the Wilcoxon matched-pairs 
signed-ranks test. 

In addition to the statistical analyses, PELA also re

viewed the regional and site-specific hydrology and geology, 

and assessed the background and site-specific water quality. 

Based on the results of their review and analyses, PELA 
concluded the following: 

a) Application of all four statistical analytical pro

cedures provided inconsistent results, making the 

application of the statistical assessment meaningless 

and application of methods inappropriate. 

b) The past history of development and the heterogeneous 

nature of the fill materials makes the hydrogeologic 

characterization of the site difficult. While around 
the perimeter of the pier the water levels are in near 

equilibrium with the lake levels, a groundwater mound 

exists within the limits of the pier. 

c) There is evidence from chemical analyses on groundwater 

from Well 114A that the quality of groundwater entering 

the site along the northeast side has been adversely 

impacted by external sources. 
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d) Previous development and waste disposal activities at 

the site, together with migration of contaminants from 

off-site onto the site, makes technically valid evalu

ation of changes in the groundwater quality due to the 

operation of the process water ponds using the 

Student's t-Test essentially impossible. 

e) The elevated ion-concentrations in Wells G112B and 

G113A reflect impact on the groundwater in the vicinity 

of the surface impoundments as a result of prior 

process water release(s) from pipeline breakage. The 

buried pipeline was subsequently replaced by 

above-ground lines. 

f) Based on a review of existing data, the hydraulic 

gradients were estimated to range from 0.025 to 0.0075 

feet/feet and the hydraulic conductivities of the 

materials in the vicinities of the well installations 

ranged from lxl0~2 to 3x10""^ cm/sec. 

g) The fill material comprising the pier is underlain by 

lacustrine silt and clay. Therefore, the potential for 

downward migration of groundwater into the underlying 

silty clay is inhibited. 

Based on results of the initial phase of the ground

water assessment program, PELA recommended that the 

following additional work be carried out: 

1) Investigation of the condition of the process water 

pipeline between the incinerator and cooling ponds; 
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2) Collection of samples from selected groundwater moni

toring points and analyses for chlorides, selected 

metals, and selected cations/an ions which would serve 

as indicator parameters for potential process water 

sources; and 

3) Installation of additional wells to permit additional 

groundwater sampling and additional characterization of 

the hydrogeologic setting of the pier. 

All recommendations for additional work made in the 

PELA report were addressed in the reports prepared by HSI 

and GAI. 

The geophysical investigation carried out by HSI in

cluded an electro-magnetic conductivity survey of the area 

between the incinerator facility and impoundments. The 

geophysical survey provided supplemental information on the 

extent of probable areas of impacted groundwater associated 

with both the process water pipeline and with other sources 

such as the previously existing Hyon "bio-beds". The HSI 

geophysical investigation highlighted at least five distinct 

areas of anomalously high EM conductivity readings. The 

conductivity highs located immediately east of the existing 

process water ponds and along the old pipeline alignment are 

related to breaks in the pipeline. Significant conductivity 

highs were also noted in the areas of the former Hyon 

"bio-beds" and southwest of the existing process water 

cooling ponds. From the observed shape, the conductivity 

highs in the "bio-beds" area are obviously related to 

activities at the site prior to SCA operations. It is 

probable that the conductivity highs observed to the west of 

the process water ponds are also related to prior activities 
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at the site and are not associated with any breaks in the 

process water supply line located more than 500 feet to the 

east. 

Concurrent wi'th the studies carried out by PELA and 

HSI, SCA Chemical Services, Inc. had the buried process 

water pipeline from' the incinerator to the impoundment areas 

replaced by a new, above-grade protected pipeline. The new 

pipeline was installed and in operation by October 22, 

1985. 

During October'1985, GAl was retained by SCA Chemical 

Services, Inc. to: carry out an additional hydrogeological 

investigation in Use area of the process water ponds. Based 

on results of the.investigation, it was concluded that fill 

materials that faorm the pier in the area of the process 

water ponds were extremely heterogeneous in nature. The 

results of in-sitxi T;est i ng using both bail recovery tests 
and a pumping tert Indicated that the hydraulic conductivity 

of the fill materials to the north and northeast of the 

impoundment basin area is approximately 1 to 2 orders of 

magnitude higher .tJhan to the south, west, and southeast. 

The estimated eftecrtive transport velocity ranged from 2.0 

feet/day toward -tbe north in the materials with higher 

hydraulic conductiv:S:ty to 0.16 feet/day toward the south in 

the area of fill wrfh lower hydraulic conductivity. 

Due to the extreme heterogeneity of the fill, the 

influence of pre7iocas lagoon liners (bio-beds), and former 

site development activities, it is difficult to completely 

describe the con!i^uration of the potentiometric surface 

within the general t?icinity of the waste management unit. 

Based on results.:oI the water-level information obtained 
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during the GAI investigation, the potentiometric surface 

forms a general ridge-like pattern whose long axis parallels 

the longest dimension of the pier. Further, a groundwater 

mound to the east of the impoundment basis is probably the 

result of a groundwater damming effect of the pond liners. 

Also included in the investigation program by GAI was 

the installation of six new stainless steel wells to upgrade 

the groundwater monitoring system. The approximate loca

tions of the four initial monitoring wells and six new 

monitoring wells are shown on Figure 1 following the text of 

this report. 
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4.0 GEOCHEMICAL SAMPLING 

Subsequent to the installation and development of the 

new groundwater monitoring wells, sampling of groundwater 

from the wells and process water from the waste management 

unit was carried out at the request of SCA Chemical 

Services. Sampling was carried out by Gulf Coast Labs, and 

geochemical analyses of the samples was performed by 

Environmental Testing and Certification (ETC). Samples from 

all of the wells and from the impoundment were analyzed for 

all hazardous waste constituents listed in 40 CFR 261 

Appendix VII and chemical constituents covered by the 

analytical methods outlined in 40 CFR 261 Appendix III. 

Results of the testing by ETC are summarized in the attached 

Table 1. Table 1 includes only those constituents observed 

and does not include the myriad of chemical constituents 

tested for but not observed. 

As outlined in Table 1, numerous volatile organic com

pounds (and several similar to those encountered upgradient 

of the site) were determined to exist in several of the 

monitoring wells at the site. The most contaminated wells 

at the site were G112 and G121S. Well 0112, which was the 

upgradient well in the original groundwater monitoring pro

gram, showed (for the geochemical analyses of the November 

21, 1985 samples) significant levels of benzene; 1,1 

dichloroethylene; methyl ethyl ketone; toluene; anidine; 2,4 

dichlorophenol; napthalene; and phenols. 

Wells 0113, 0120S, 0122S, 01243, and 0125S did not show 

any significant evidence of the presence of any volatile 

organic compounds, with the exception of methylene chloride 

which is a laboratory cleaning agent. 
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Results .of the geocheraical analysis of a sample of the 

process water-taken from the impoundment area on October 29, 

1985 are also summarized in Table 1. The analysis of the 

impoundment water indicated the presence of carbon disul

fide, methylene chloride, and methyl ethyl ketone in the 

sample. The presence of these hazardous waste constituents 

in the process water can be related to solvents and adhe-

sives used to assemble the new pipeline which was put into 

operation jusP prior to the sampling date. It is worthwhile 

noting that rrone of the volatile organic compounds encount

ered in the monitoring wells around the waste management 

unit were encountered in the analyses of the process water 

in the impouruSments. 

The geochemical analyses of the process water also 

indicated the presence of several heavy metals, including 

arsenic, cadmium, chromium, lead, mercury, and nickel in the 

process water.. While arsenic was found in several of the 

monitoring wells and the impoundment, it is a naturally 

occurring, leachable chemical constituent in the clayey 

soils in the Chicago area and as such, would provide 

questionable results when used as an indicator of any 

groundwater contamination. 

Occasional traces of heavy metals species similar to 

those encountered in the process water were observed in some 

of the monitoring wells. There is, however, no consistent 

or identifiable trend to suggest that heavy metal species 

encountered is the monitoring wells are related to process 

water in the impoundment. The heavy metal species occa

sionally encoaintered in some of the monitoring wells are 

most likely also related to previous activities at the site. 
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5.0 COMPLETION OF GROUNDWATER ASSESSMENT PROGRAM 

Once a site has entered the groundwater assessment 

phase, the regulations require that investigations be car

ried out to characterize the detailed hydrogeologic setting 

and define the rate of migration and extent of the contami

nant plume. 

Specifically, 40 CFR 265.93(4) states, "The owner or 

operator must implement the ground-water quality assessment 

plan which satisfies the requirements of paragraph (d)(3) of 

this section and, at a minimum, determine: 

(O The rate and extent of migration of the hazardous 
waste or hazardous waste constituents in the 
groundwater; and 

(ii) The concentrations of the hazardous waste or 
hazardous waste constituents in the groundwater. 

The three investigations carried out by GAI, PELA, and 

HSI have defined the hydrogeology of the area of the pier 

that forms the compliance unit. Further, to the extent 

possible given the complex history of the site and site 

area, the rate and extent of contaminant migration from the 

pipeline breaks have also been determined. 

The extent of the process water plume from prior pipe

line leaks at the site is shown graphically on Figure 4-3 in 

the GAI report which was assembled from electrical conduc

tivity data from the groundwater wells. As a result of the 

distinct hydraulic conductivity boundaries that exist in the 

pier fill materials, the orientation of the process water 

plume is skewed to the northerly side of the pier. As out

lined in Section 3.0, based on results of the monitoring and 

in-situ testing, the effective transport velocity ranges 
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from apprcxiraately 2.0 feet/day toward the north in the 

materials with higher hydraulic conductivity, to 0.16 

feet/day toward the south in the area of fill with lower 

hydraulic conductivity. 

Results of the geochemical evaluation of the ground

water carried out by ETC have identified the hazardous waste 

constitueirts present within the groundwater in the area of 

the process water plume. It should be noted that the 

volatile ^organic compounds present within the groundwater 

are not rejpresentative of the chemical constituents in the 

process water. Based on the results of the investigations, 

it is prohsble that the process water detected during these 

investigations' has been the result of breaks in the supply 

lines to :Qie waste management unit. To preclude further 

entry of :tJhe process water to the ground water, SCA Chemical 

Services, Inc. has replaced the underground pipeline with an 

above-grade pipeline. 

The'results of the most recent groundwater sampling 

program Indicate that the specific conductance of the 

groundwater in the monitoring wells is decreasing and, 

consequently, the process water plume is diminishing. 

Basefl on the above therefore, we conclude that SCA 

Chemical Services, Inc. has more than fulfilled the letter 

and intent-of the groundwater assessment program outlined in 

4 0 CFR 265-93. 
-is 
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6.0 ONGOING MONITORING 

With the completion of the groundwater assessment pro

gram, one alternative would be to resume detection monitor

ing \using the indicator parameters outlined in 40 CFR 

265.92(3). However, due to the varied historical use of the 

site, detection monitoring using the four indicator param

eters of pH, specific conductance, TOX, and TOC outlined by 

the regulations is not recommended. It is readily apparent 

from a review of Table 1 that there are distinct differences 

in water quality among the various monitoring wells. Fur

ther, there are a variety of hazardous waste constituents 

present in the groundwater which are not related to process 

water in the impoundments but which are related to upgradi-

ent activities and previous site uses. Detection monitoring 

using the indicator parameters outlined in 265.92(3) would 

undoubtedly result in statistically significant differences 

being determined under 40 CFR 265.93. Inappropriately, this 

would result in the return of the waste management unit to 

the groundwater assessment phase. 

Rather than return to detection monitoring as specifi

cally defined by the regulations, it is recommended that an 

alternative approach to groundwater monitoring be adopted. 

The following alternate monitoring program is recom

mended for the facility. The program is designed to verify 

that no groundwater contamination attributable to the 

impoundment is occurring. Both the process water in the 

impoundment and the RCRA monitoring wells at the site should 

be sampled and tested semi-annually for volatile organic 

compounds listed in Table 1. SCA Chemical Services, Inc. 

will develop a data interpretation protocol to evaluate the 
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results. If volatile organic compounds in the monitoring 

wells are found at significant concentrations and determined 

not to be released from the regulated unit, they can only be 

considered to have been influenced by external sources, and 

the alternate monitoring program should continue on a rou

tine tasis. •< 
Since volatile organic compounds are much more mobile 

•J 

than teavy metals, heavy metals are not considered to be 

suitable indicator parameters for the alternate, monitoring 

program. Further, a review of the historical levels of 

heavy metal species •(summarized in Table 2) in the vicinity 

of the compliance unit indicates that significant and ex

tremely variable levels of most of the heavy metal species 

have existed in the pier area since before the inception of 
the present facility. While data available suggest that the 

levels of heavy metal species in the pier area have been 

declining since the facility has been in operation, as a 

result of the wide historical variation, the use of heavy 

metal species for indicator parameters is recommended only 

as a secondary parameter. 

GOLDEH ASSOCIATES, INC. 

W. M. Xellestine 
Associate 

Attachments: Table 1 
Table 2 
Figure 1 
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SUMMARY OF GEOCHEMICAL CHARACTERISTICS: 
GROUNDWATER AND PROCESS WATER 
SCA CHICAGO INCINERATOR FACILITY 
cmcAGo, iLcmois 

Concentration of Constituents (ug/l) 

Chemical Constituent WELL NO; GIIO Gin G112 0113 I20S 121S 122S I23S I24S I25S I20P 121P I22P I25P IMPOE 

Benzene 109 245 16.0 ND BMOL 270 ND 32.0 NO to BMOL 
Carbon DIsuL^l.de NO BMOL NO NO NO to NO NO NO to — — — 36.7 
Chlorobenzen^ , 22.8 12.8 BMOL NO BMOL 59.4 NO NO NO . ND — — — , NO 
1,1-Dlchlor^pethy lene NO NO 70.0 NO NO NO ND 144 NO NO — — — ND 
Methylene Chloride 13.5 4.00 19.2 3.40 8.20 7. 10 ND NO NO 8.70 — — 71.0 
Methyl Ethyl Ketone NO NO NO NO NO BMDL BMOL NO NO NO — — — 13.4 
Toluene 13.4 6.68 26.8 NO NO 67.1 NO 14.5 NO to — — — NO 
Trichloroethylene NO NO 5.09 NO NO NO NO NO NO NO — — — NO 
Vinyl Chloride 10 ND 41.1 NO NO NO to 36.7 NO to — — — to 
o+p Xylenes NO BMOL 10.1 NO — — — — — — — — — NO 
Methyl-lso-buty1 Ketone NO NO 34.0 NO — ~ — — — — — — — ND 
Ethyl Ether NO 38.0 NO NO — — ~ — — — — — — NO 
AnilIne to 44.0 374 ND NO 491 ND 78.3 ND to — — ^ — ND 
2-Chlorophenol NO NO 36.0 NO NO 25.0 ND 17.3 NO NO — — — NO 
•T^p-cresol s NO BMOL 22.0 NO NO 25.7 NO BMOL NO NO — — — ND 
1,2-Dlch1orobenzene NO NO 3.61 NO NO 3.29 NO NO NO BMOL ... — ND 
2,4-DIch1oropheno1 45 NO 494 ND NO to ND ND NO to — NO 
2,6-D i ch1oropheno1 NO BMDL 54.0 NO NO 16.9 tto BMDL NO ND — — — ND 
2,4-DimethyIphenol NO 14.0 23.0 NO NO 30.3 NO BMDL NO NO — — — tto 
Fluoranthene fO NO 2.33 NO NO to NO ND NO to — NO 
Naphthalene NO BMOL 78.1 NO NO 113 > tto 4.88 ND NO — — — ND 
Phenol NO NO 48.6 NO NO 47.6 NO ND ND NO — — — 9.00 
2,4,6-Tr i ch1orophenoJ NO NO • 51.0 NO NO NO NO ND NO NO — — — — ND 
Ant i mony BMOL BMOL BMDL BMOL BMOL BNDL BMOL BMDL BMOL BMOL BNtOL BMOL BMDL BMDL BMDL 
Arsen i c 'f 36 56 14 16 18 32 30 BI4DL BMDL 7 63 21 12 BMDL 48 
Cadmium ^ 5 7 BMOL 8 4 BMOL 7 6 BMOL 10 BMDL BMOL BMDL BMDL 23 
Chrom i um | BMOL BMOL BMOL BMOL BMOL BttOL 20 BMDL 26 BMOL BMOL BMOL BMDL Bt-tDL 130 
Lead « BMOL BMOL BMOL BMOL BMOL 6 5 BMOL BMDL BMOL BMOL 34 4 BMOL 207 
Mercury 1 BMOL BMOL BMOL BMOL BMOL BMOL BMOL BI40L BMDL BMOL BMOL BMOL BMDL BMOL 0.5 
Nickel 4 " 29 BMOL 25 Bf40L 86 46 51 BI4DL 40 Bt40L BMOL BMOL BMDL BMDL 51 
Cyanide, Total * 214 BMOL BMOL BMOL BMOL BMOL 45 BMDL BMDL Bf40L BMOL BMOL 40 BMDL BMDL 
Chromium, Hexavalent BMOL BMOL BMOL BMOL BMOL BMOL BMOL BMDL BMDL BMDL BMOL BMOL BMDL Bt-IDL BMDL 
Iron — — — — 1620 aMOL BI40L 59 141 470 2010 45 32 89 — 
Manganese — — — — 1840 2120 350 62 721 382 1420 1700 217 646 — 
Sodium • — ~ — — 114000 6220000 3310000 488000 414000 219000 104000 7620000 5730000 174000 — 

BMDL: Below Minimum Detection Limit 
ND: Not Detected 
—: Not Analyzed 

August 1987 873-2096 
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TABLE 2: SUMMARY OF HISTORIC HEAVY METAL ION CONCENTRATIONS 
SCA CHICAGO INCINERATOR FACILITY, CHICAGO, ILLINOIS 

Concentration (ug/1) 

Well G-110 Well G- 1 llA Well G-1 12B Well G- 1 13A 

Const i tuent 1982-83 1985 1982 1985 1982-83 1985 1982-83 1985 

Arsenic 10-40 36 9-110 56 18-160 14 41-420 16 

Cadmi um 10-13 5 6-14 7 8-14 <3 7-22 8 

Lead 22-33 <4 220-3100 <20 15-6900 <20 57-4400 <20 

Mercury <0.5 5-41 <0.5 1-10 <0.5 1.6-14 <0.5 

Chromi um ^ <20 40-140 <20 30-160 <20 40-120 <20 
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EXECUTIVE SUMMARY 

This report provides SCA Chemical Services, inc. (SCA) with an 

assessment of the hydrologic setting and ground-water quality In the 

vicinity of the Chicago incinerator facility, Chicago, Illinois, and a 

compilation of the data used in this assessment. 

The hydrologic assessment was the basis for determining if the 

facility has impacted the chemical composition of the ground water of 

the area. 

The SCA Chicago incinerator facility site is a pier-like structure 

which extends westward into Lake Calumet. The pier was constructed 

by dumping assorted refuse over unconsolidated marsh and lacustrine 

deposits. Materials that comprise the fill are mainly broken concrete, 

bricks, wood and metal scraps, slag and cinders, and loamy cover 

materials. During the history of the pier, lagoons have been con

structed and subsequently filled, some with organic material to bio-

degrade the contents of the lagoons. These lagoons were cleaned and 

subsequently filled. The entire pier structure is underlain by Holocene 

marsh deposits and lacustrine deposits of Wisconsin age. 

The ground-water monitoring data for this report were from fifteen 

(15) G-series (including G-110, G-111A, G-112B, and G-llSA) and two 

(2) TF-series monitor wells; surface-water monitoring data were from 

three (3) Lake Calumet and two (2) impoundment sampling points. The 

monitor wells are constructed with 2-inch PVC pipe and completed with 

a 5-foot section of slotted plastic screen at the bottom of each well. 

B45A/9 
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In accordance with U.S. Environmental Protection Agency (U.S. 

EPA) and Illinois Environmental Protection Agency (lEPA) detection 

monitoring requirements, the active surface impoundments (the waste 

management area) are monitored by one (1) upgradient well G-112B, 

and three (3) downgradient wells G-IIO, G-lllA, and G-IISA. The 

hydraulic designations of upgradient and downgradient were made prior 

to this study. Based on the results of this report, a statistical assess

ment of the water quality is not applicable. 

Results of water quality analyses for monitor wells G-IIZB and 

G-n3A indicate elevated chloride and sodium concentrations. These 

elevated concentrations appear to be the result of the release of process 

water. 

Although beyond the scope of this report, investigations indicate 

that three (3) leaks of process water from the pipeline have occurred 

and repairs have been completed. 

PELA has provided recommendations for additional investigations. 
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CONCLUSIONS 

1. To comply with both U.S. EPA and lEPA regulations for interim 

status facilities, the Student's t-test and Cochran's approximation 

to the Student's t-test were completed for the results of water 

quality analyses on the four (4) monitor wells (G-110, G-lllA, 

G-n2B, and G-113A). To determine the appropriate statistical 

test applicable for the evaluation of a significant change in 

ground-water quality, quarterly replicate values for the four (4) 

indicator parameters were checked for normality using the rankits 

method. A generally non-normal distribution was noted, therefore 

transformation techniques were performed on all data in an attempt 

to manipulate the data to meet normal distribution assumptions. 

2. Since the data reflect non-normal distribution, neither the Stu

dent's t-test nor the Cochran's approximation provide an adequate 

statistical test for ground-water assessment as they have a tenden

cy to indicate "false positives," i.e., statistically significant in

creases (or decrease with respect to pH) where contamination may 

not exist. 

3. A comparison of the Student's t-test and Cochran's approximation 

indicates: 

A significant change in pH for G-llO analyzed against G-112B 

background data; 

B45A/11 
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A significant change in pH and specific conductance for 

G-niA against G-IIZB background data, and specific con

ductance against its own background; 

A significant change in pH and specific conductance for 

G-112B against itself; and 

A significant change in pH for G-IIBA against G-n2B back

ground data. 

4. The Mann-Whitney and Wilcoxon matched-pairs signed-ranks non-

parametric tests were performed to more effectively assess sta

tistical significance. A comparison between the two non-parametric 

test results indicate significant change in G-110 total organic 

carbon, G-lllA specific conductance and against G-112B back

ground data. 

5. Results of the statistical significance tests reveal that specific 

conductance in well G-lllA is the only parameter correlative j 

throughout all four (4) tests (Student's t, Cochran's approx- j 

imation, Mann-Whitney, and Wilcoxon matched-pairs). The incon

sistency of the test results makes this statistical assessment mean-
I 

ingless and application of methods inappropriate. i 

6. PELA concurs with the Chemical Manufacturers Association's crit

icisms of the Student's t test and the Cochran's approximation for 

the assessment of ground-water contamination. These tests are 

flawed in several respects: 

B45A/12 
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PillA-
a. Assuming normal distribution of data; 

b. Assuming independent data points; 

c. Unaccounted natural seasonal variations in ground-water 

quality; and 

d. The statistical "lock In" of unrepresentative or anomalous 

background data. 

7. The hydrologic characteristics of the SCA site are difficult to 

determine due to the heterogeneous nature of the fill. The data 

available indicate that Lake Calumet has an influence on the water 

levels in perimeter wells. The water levels in the fill material at 

the perimeter of the pier are in near equilibrium with the lake and 

fluctuate correlative to the changes in the lake. The water levels 

in the interior of the site appear to form a series of ground-water 

mounds. The mound in the vicinity of well 0-1126 may be a 

result of the barrier effect created by the impoundment system. 

Historical water level indicates that the mound existed prior to the 

operation of the incinerator. 

8. The hydraulic gradient was estimated from the ground-water 

surface map for several areas around the impoundments. These 

values range from 0.025 to 0.0075. 

9. Permeabilities ranging from 1 x 10 ^ to 2.98 x 10 ^ cm/sec were 

estimated from available well data and sieve analysis. 
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10. The Chicago incinerator facility is located in a highly industrialized 

region that has a long history of serving as a disposal area for a 

wide variety of industrial, commercial, and residential wastes. A 

variety of pollutant emission sources are available from the concen

tration of industrial plants and waste disposal facilities in the 

area. The lEPA has, in the past, conducted sampling programs 

that have indicated localized ground-water pollution in the area. 

n. Results of April and May 1985 chemical analyses for G-112B almost 

identically reflect the chemical concentration of the process water. 

The sodium and chloride concentrations in the April and May 

ground-water samples for G-112B account for more than ninety 

percent (90r.) of the total ion concentration. 

12. The water quality of G-llSA resembles that of Lake Calumet (LC-

103) and the process water. This intermediate water quality is 

due to the combination of ground water flowing downgradient from 

G-112B toward G-llSA and that of Lake Calumet which is being 

continuously interchanged through the system due to lake water 

level fluctuations. 

13. The elevated concentrations of ions in wells G-112B and G-llSA 

reflect impact on the ground-water quality in the vicinity of the 

surface impoundments as a result of process water release. 
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14. A differential release of any contaminants within previously exist

ing lagoon areas could cause erratic results on water quality. 

Materials contained within the fill material are also expected to 

influence water quality. No definite conclusions can be drawn. 

The historical use of the pier is also expected to influence the 

hydraulic characteristics of the fill material. 

15. A relatively steady decrease in ionic concentration and specific 

conductance in well G-110 in conjunction with the water table 

configuration indicates that the impoundment effectively separates 

well G-110 from the sodium and chloride source. 

16. Lower ion concentrations in well G-110 substantiate the shunting 

effect the impoundment area has on the ground-water system. 

17. Plots of the concentration of selected chemical constituents versus 

time for wells G-110, G-lllA, G-112B, and G-113A show direct 

correlations between concentrations of sodium and chloride and 

specific conductance. Wells G-lllA, G-112B, and G-113A indicate 

an overall, but erratic, rise in ionic concentrations and specific 

conductance. 

18. The high pH values in wells in the vicinity of the impoundments 

may be attributed to well construction materials. 
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19. Monitor well G-114A water analyses indicate that the quality of the 

ground water entering the site along the northeast corner is high 

in sulfate and magnesium and contains a moderate amount of calci

um. This suggests upgradient contamination sources potentially 

affecting the background water quality of the SCA site. 

20. The fill material comprising the pier is underlain by lacustrine silt 

and clay. Therefore, the potential for downward migration of the 

ground water into underlying water-bearing zones is inhibited. 

B45A/1G 
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RECOMMENDATIONS 

Additional data are required to develop a more detailed under

standing of the hydrogeology and ground-water quality at the SCA 

Chicago incinerator site. 

1. An investigation is recommended to identify the source(s) of 

elevated constituents (specifically chloride and sodium) in the 

ground water and evaluate mechanisms of release of potential 

contaminants in the vicinity of the cooling ponds. 

a. Investigate the condition of the process water pipeline(s) from 

the plant to the cooling ponds. 

1) As water in the pipeline is at an elevated temperature 

(near 200°F), thermography (temperature detecting aerial 

photography) can be used to assess the extent and 

patterns of temperature distribution in an attempt to 

delineate any anomalous area which may indicate release 

of process water from the system. Several geophysical 

methods can also be used to delineate any potential areas 

of ground-water contamination. These methods include 

electromagnetic induction (conductivity) and surface 

resistivity. 

2) If anomalous areas are noted, excavate and expose the 

pipeline, associated junctures, and connections for visual 

inspection. 

B45A/17 
RELaMcxeauxA Associates 



10 

3) Based on the results of the visual inspection, recon

struction of the pipeline with an improved engineered 

design (i.e., above ground or double pipe, etc.) may be 

required. 

b. Collect samples from selected ground-water monitoring and 

surface-water locations and analyze for chloride, selected 

metals (for example, antimony, zinc, and lead), and selected 

cations/anions which would serve as indicator parameters for 

potential process water sources. Based on the results of 

chemical analyses performed on February 19, 1985, for priori

ty pollutants of the process water, analyses for Appendix 7 

and 8 parameters are not recommended. 

2. Establish temporary wells (to be pulled, plugged, and abandoned 

upon completion of evaluation) at strategic locations on the pier: 

a. To better establish the configuration of the ground-water 

surface, particularly in two localities -- (1) between wells 

G-lllA, G-113A, and TF-03, TF-04 and (2) between well 

G-110 and the west end of the pier (interior of pier). 

b. To provide locations for collection of ground-water samples 

for analyses of selected parameters. 

c. To further physical characterization of the fill material com

prising the pier. 

d. To complete additional slug or recovery tests on selected wells 

to further evaluate the range and distribution of hydraulic 

characteristics of the fill material. 
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' RELaMoreaux & Associates 



fllL4-
37 

the impoundments and the associated pipeline may possibly be attributed 

to leakage of process water. 

Ground-water flow from the ground-water mounds is radially away 

from the center of the mound. Where the boundary of the ground

water mound Is adjacent to the perimeter of the site, flow is toward the 

perimeter. Areas between ground-water mounds (between pre-existing 

lagoon locations) funnel the ground water in both directions away from 

the interior of the site toward the perimeter. 

Discharge of the ground water is through the perimeter into Lake 

Calumet. The depression in the water table, shown in Figure 1, at 

wells G-103 and G-105 represents an area of discharge. Since ground 

water at the perimeter of the pier is in near equilibrium with the lake, 

the amount of discharge is related to the lake stage. Ground-water 

discharge increases with the lowering of lake levels and decreases as 

the lake level rises. 

The complex hydroiogic system of the fill is hydrauiically con

nected with the marsh deposits underlying the eastern part of the site. 

This connection is substantiated by water level and water quality data 

from wells screened in the marsh deposits. 

However, the entire system is perched upon the lacustrine clay 

which inhibits the downward migration of ground water into underlying 

water-bearing zones. 
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WATER QUALITY 

Background Water Quality 

The southeast Chicago area, especially in the vicinity of Lake 

Calumat, is a densely populated, highly industrialized region that has a 

long hiistory of serving as a disposal area for a wide variety of Indus

trial, awmmercial, and residential wastes. 

Tli^re are thirty-one (31) operating or abandoned landfills and/or 

waste jiandling facilities in the area. Of these facilities, more than 

one-thuijrd are located in close proximity to the SCA Chicago incinerator 

facility^f A variety of pollutant emission sources are available from the 

uniqutt, concentrations of the industrial plants and waste disposal facil

ities iQ the area. Figure 3 illustrates other land-use and Industrial 

areas ijn the vicinity of the incinerator. Many of these facilities have 

been (^nd continue to be) the subject of intense compliance monitoring 

and ei^orcement from governmental agencies. In general, most facilities 

are ia^ general compliance with the current standards. However, the 

densitjf of the sources allows for combined concentrations that pose 

environmental problems. Results from 1983 lEPA ground-water sampling 

programs conducted throughout the Lake Calumet area indicated that 

iron, manganese, and silver levels were slightly above the ground-water 

use standards and low concentrations of several organic compounds (as 

a resailt of industrial activity) were detected (Illinois Environmental 

Prote0|ion Agency, 1984). These results indicate localized areas of 

ground-water contamination. 
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FIGURE 3. LOCATIONS OF LANDFILLS AND Y/ASTE 
HANDLING FACILITIES IN THE SCA CHICAGO 
INCINERATOR FACILITY AREA. 

FACILITY NAME AND USE 

SCA CHICAQO INCINERATOR 

CHEM-CLEAR Heavy metal?, suspended solids, residual organlcs 

PAXTON H Solid waste and non-hazardous waste 

LAND AND LAKE NO.3 Qeneral refuse and special waste 

110th. STREET AND PAXTON AVE. Illegal special waste site 

ALBURN INCINERATOR Hazardous waste Inclneratlon-closed 

PAXTON Qeneral refuse and special waste-closed 

L.H.L. NO.2 General refuse and special waste-closed 

CALUMET HARBOR DEVELOPMENT General refuse and special waste-closed 

U.S. DRUM DISPOSAL Illegal special and hazardous waste storage and transfer 

MSD NO.4 Municipal wastewater treatment sludge drying 

INTERLAKE LANDFILL AND COKE PLANT General refuse and special waste 

-closed 

103rd. AVE. TRANSFER STATION Qeneral municipal waste transfer 
I 

CHICAQO DEPT. OF STREETS AND SANITATION Sludge drying and disposal 

i 
CHICAGO REGIONAL PORT DISTRICT NO.2 Demolition material 

! 
SHERWIN WILLIAMS Hazardous waste treatment and incineration 

I 
LIQUID DYNAMICS Hazardous waste treatment-closed 

I 
INLAND METAL Organic hazardous waste treatment or incineration 

MSD NO.3 Municipal waste water sludge drying 

U.S. SCRAP Hazardous waste disposal-closed 

SOURCE OF INFORMATION : 

BASE MAP : USOS LAKE CALUMET 7.5 UIN. QUADRANGLEr 1977 

SITE LOCATION : IEPAJ THE SOUTHEAST CHICAGO STUDY, 1984 

2000 2000 4000 

APPROX. SCALE IN FEET 

Prmpafd bf : 
P.E LAMOREAUX A ASSOCIATES. INC. 



40 

Site-Specific Water Quality 

Water quality data supplied by SCA for its Chicago incinerator 

facility were subjected to the previously described statistical analyses. 

In addition to these analyses, PELA prepared "pie diagrams" to illus

trate the major ionic species identified in the water samples. Major 

cations (sodium, calcium, magnesium, and potassium) and anions (chlo

ride amd sulfate) were converted to milliequivalents per liter and 

summed.' This total was then used to calculate a percentage for each 

ionic species. Figures 4 through 18 show the relative amounts of the 

major cations and anions at the various sampling sites. Although most 

of the sampling results vary in concentration from April to May 1985, 

there are eight (8) sites that remain relatively constant in their com-

positionJ Sampling sites Lake Calumet 102, Lake Calumet 103, I East, I 

West, and wells G-102, G-103, G-105, and G-114A show little change in 

the percentage of each ionic species for the two (2) sampling dates. 

The process water was analyzed for priority pollutants performed 

in February 1985. The results of the analyses indicate no volatile 

organics\ The results of these analyses are provided in Appendix B. 

The relative ionic concentrations in the process water in the cooling 

ponds n East [composite of north and south cooling ponds] and I West 

[stormf^ater retention pond]) for April and May are shown in Figures 

13 and M4. Each sample contained approximately 1,000 milliequivalents 

per litir. In conjunction with these high ion concentrations, specific 

conductance values of over 20,000 ymhos were recorded. 
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FIGURE 13. DIAGRAM ILLUSTRATING THE RELATIVE AMOUNTS OF MAJOR 
CATIONS AND ANIONS AT THE SCA CHICAGO INCINERATOR, CHICAGO, 
IL SAMPLING SITE I WEST ON APRIL 9, 1985 AND MAY 15, 1985. 
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FIGURE 16. DIAGRAM ILLUSTRATING THE RELATIVE AMOUNTS OF MAJOR 
CATIONS AND ANIONS AT THE SCA CHICAGO INCINERATOR. CHICAGO. 

IL SAMPLING SITE G-llOA ON MAY 16. 1985. 
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The Lake Calumet samples from LC-102 and LC-103 (Figures 11 and 

12) remained essentially the same during April and May. This reflects 

basically consistent concentrations of ions on the south and east sides 

of the pier. 

LC-101 (Lake Calumet sample) showed variations in its water 

quality during the two (2) sample dates. The water at LC-101 may be 

restricted from lake circulation patterns and therefore may not be 

representative of the overall quality of Lake Calumet. 

The analyses of monitor well G-102 indicate a relatively constant 

ionic composition with time. Chloride is the dominant ionic species, 

while calcium and sulfate are in approximate equal concentrations (Fig

ure 6). A comparison between G-102 and LC-102 (Lake Calumet) analy

ses results reveal very similar ion concentrations for chloride, sodium, 

and calcium. However, LC-102 has a component of magnesium that 

G-102 analyses did not reveal. This indicates that LC-102 is being 

influenced by an outside magnesium source which is not effecting G-102 

(Figures 11 and 6). 

The comparison of April and May analyses for well G-103 indicate a 

consistent ionic concentration (Figure 7). Large amounts of magnesium 

were detected in both April and May. Monitor well G-103 has the 

highest percentage concentration of magnesium of any well on the site. 

G-103 is located in an area of ground-water discharge of water draining 

from the interior highs to Lake Calumet (Plate 3). 

Results of analyses for monitor well G-105 show high concentra

tions of chloride, sodium, and magnesium in both April and May (Figure 

9). If the concentrations for G-105 are compared to concentrations for 

B45A/64 
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G-103 and LC-103 (Lake Calumet), it is noted that G-105 constituent 

concentrations are a mixture of the other two. The elevated magnesium 

content in G-105 possibly indicates influence by the same source of 

magnesium as G-103. However, more data would be required to proper

ly assess origination of the magnesium. 

Results of chemical analyses (May 16, 1985) for G-112B (Figure 17) 

almost identically reflect the chemical concentration indicated for the 

contents of the impoundments. The specific conductance values of over 

20,000 support this correlation. The sodium and chloride concentrations 

in the ground-water sample for G-112B account for more than ninety 

percent (90%) of the total ion concentration. The correlation of ion 

constituents suggests that the process water may be contributing to the 

water quality at the designated upgradient monitor well G-112B. The 

ground-water mound located near G-112B, shown on Plate 3, also indi

cates a possible hydraulic association between the process water and 

G-112B and the shunting effect of the clay-lined impoundment. 

The water quality of G-113A resembles that of Lake Calumet (LC-

103), monitor well G-112B, and the process water. This combination 

appears to be the mixing of the ground water flowing downgradient 

from G-112B toward G-113A and that of Lake Calumet, which is being 

continuously interchanged through the system due to lake water level 

fluctuations. 

The review and comparison of April and May analyses for monitor 

well TF-03 indicate results that are highly variable. April analyses 

results revealed high concentrations of chloride and calcium, with a 

minor concentration of sodium, totaling approximately 148 milli-

B45A/G5 
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equivalents. Analyses results for May indicated an increase in ionic 

species with a large decrease in total milliequivalents to only approx

imately 37. The well is located in between a series of previously exist

ing finger-like lagoons which were initially filled with organic material. 

The lagoons were excavated, cleaned, and subsequently filled as a 

result of a Consent Order between the Chicago Regional Port District 

and the Illinois Environmental Protection Agency. A differential release 

of any contaminants within these lagoons could cause erratic results on 

water quality. Other possible explanations include influence by mate

rials contained within the fill material, and sampling and/or analysis 

procedures. No definite conclusions can be drawn without additional 

data. 

Monitor well G-n4A ground-water analyses results for April and 

May indicate that the quality of the ground water entering the site 
! 

along the northeast corner is of consistent quality. High amounts of 
i 

sulfate and magnesium and a moderate amount of calcium are contained | 
I 

in the water entering the SCA Chicago incinerator site. This indicates | 

upgradient contamination sources affecting the background water quality j 
! 

of the SCA site. j 

Plots of the concentration of selected chemical constituents versus I 
i 

time for EPA compliance wells G-llO, G-lll, G-112B, and G-113A (Fig- i 
I 

ures 19 through 22) show direct correlations between concentrations of | 
I 

sodium and chloride and specific conductance. Wells G-llSA, G-lllA, j 
I 

G-112B, and G-113A indicate an overall, but erratic, rise in ionic j 
1 ! 

concentrations and specific conductance. This rise in ionic concentra

tions is correlative to initiation of use of sodium hydroxide rather than ' 

RELaMoreaux&Associates 



FIGURE 19. SUMMARY OF WATER QUALITY ANALYSIS (SELECTED PARAMETERS) 
FOR WELL G-llO, APRIL 1982 THROUGH MAY 1985. 
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FIGURE 20. SUMMARY OF WATER QUAUTY ANALYSIS (SELECTED PARAMETERS) 
FOR WELL G-111. APRIL 1982 THROUGH MARCH 1985. 
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FIGURE 21. SUMMARY OF WATER QUAUTY ANALYSIS (SELECTED PARAMETERS) 
FOR WELL G-112B. JUNE 1982 THROUGH MAY 1985. 
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FIGURE 22. SUMMARY OF WATER QUAUTY ANALYSIS (SELECTED PARAMETERS) 
FOR WELL G-113A. JUNE 1982 THROUGH MAY 1985. 
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lime in the scrubbing process. Well G-llO, however, shows a relatively 

steady decrease in ionic concentration and specific conductance. This 

information in conjunction with the water table configuration (Plate 3) 

suggests that the impoundment area is effectively separating well G-110 

from the sodium and chloride source. 

The pie diagram (Figure IS) also indicates lower ion concentrations 

in well G-110 substantiating the shunting effect the impoundment area 

has on the ground-water system. The high pH values in wells In the 

vicinity of the impoundments may be attributed to the use of lime or 

well construction materials. 

The concentrations of phenols versus time for all four (4) wells 

show randomly elevated concentrations in phenols followed by a general 

decrease. Results of water-quality analysis indicate elevated concen

trations of phenols in well TF-04 and trace amounts in other wells. 

Analyses of process water indicate only low levels of phenols. No 

specific conclusions can be made due to the variable concentrations, the 

nature of the fill material, historical land use practices, and the limited 

data available. 
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Colder Associates 
CONSULTING GEOTECHNICAL AND MINING ENGINEERS 

June 19, 1987 Our Ref.: 853-2055 

Chemical VJaste Management, Inc. 
3003 Butterfield Road 
Oak Brook, Illinois 60521 

Attention: Mr. Lynn A. Kleinvehn, P.E. 
Manager, Environmental Engineering 

RE: Procedures to Determine If A Statistically Significant 
Change Has Occurred, Ground-water Assessment Program, 
Adams Center Facility, Fort Wayne, Indiana 

Dear Sir: 

This letter outlines the procedures that will be used to 
verify the validity of a parameter detected above the action 
level during the upcoming ground-water assessments at the 
Adams Center Facility in Fort VJayne, Indiana. In addition, 
a brief discussion of the techniques that will be used to 
assess the rate and extent of contaminant migration if 
statistically significant concentrations of hazardous wastes 
or hazardous waste constituents are detected in the monitor
ing wells is also included. 

Additional Steps to Confirm "Hits" Are Positive Detection 

Because of the many vagaries that can adversely influence 
analytical results, following identification of a potential
ly positive detection based on the analytical results (i.e. 
an exceedence of the action level for the constituent) , 
several steps will be undertaken to determine whether the 
results are potentially representative, or whether there has 
been some obvious reason why the analytical results should 
not be considered valid. Some of the many potential sources 
of impact on analytical results not related to ground-water 
contamination that have been observed are listed in the 
attached table. The steps that will be taken to assess the 
validity of the analytic results are outlined in the follow
ing paragraphs. 
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POTENTIAL SOURCES OF VARIABILITY OF 

GROUNDWATER MONITORING ANALYTICAL DATA 

SOURCES 

Well Installation 

- Drilling equipment material 
- Prior site activities, well.location 
- Drilling fluid quality (water, additives) 
- Drilling equipment & personnel cleanliness 
- Cleaning procedures & chemicals, wa^er quality 
- Logging equipment, material, cleanliness 
- Casing material, cleanliness, joint type, screens 
- Seal quality (bentonite, water, sand pack, 

grout, other) 
- Well protective casing & cap (material, painting) 

Well Development 

- Pump material and cleanliness (pump, cables, pipes) 
- Sampling device-material, construction 
- Metering equipment, cleanliness of 

pH, conductivity, depth meters 

Sampling Preparation 

- Bottle prep.-cleanliness, chemicals, handling, ambient 
air exposure, storage exposure, lids, labels, pens, 
technician's cleanliness. 

- Fixing reagents, including handling, preparation 
- Packing, handling shuttles 

Sampling 

Storage area cleanliness 
Personnel cleanliness 
Ambient air exposure, landfill/vehicle (site and sampling) and 
off-site air 
Prior site activities in area of wells 
Purging technique (contamination of bailers, ropes, pur.p, tubing) 
Cleanliness procedures, chemicals 
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GW Analytical Data, 

(Sampling, cont'd...) 

Cleaning procedures, chemicals 
Transportation around site and back to lab 
Packing in shuttles, bottle breakage 
Seasonal variation in ambient air & 
groundwater, and rainfall affects 
Site preparation and analyses (ambient 
exposure cleanliness) 
Re-packing 
Technician handling, labeling 

Analysis 

Storage (air contamination) 
Preparation contamination (air, lab equipment) 
Technician handling, cleaning 
Chemical purity 
Prior usage of lab equipment (e.g, GC/MS) 
Presence of lab chemicals or waste samples-
causing air-borne contamination 
QA/QC protocols 
Equipment precision and accuracy 
Capability of lab technician w/ chromatograms 
Matrix interferexices 
Transcription or math errors 

Other 

Contamination of upgradient wells 

t 




